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ESTABLISHED  1860. TEL.  ADDRESS:    "LOCO.,    LEEDS. 

HUDSWELL,  CLARKE  &  Co., 
RAILWAY    FOUNDRY,    LEEDS. 

LOCOMOTIVE   ENGINES, 

LTD., 

Of  all  sizes  and  any  gauge  of   Railway,  of  greatly  improved  Construction,  for  Main  or  Branch  Railways,  iContractors, 
Ironworks,  Collieries.     Prices,  Photographs,  and  full  Specifications  on  application. 

SOLE    MAKERS    OF    THE    "  RODGERS "    PULLEYS    (Registered). 
Wrought   Iron  throughout.   Rim,  Arms,   and   Boss. 

ALSO    "ETCHELLS"'    NON-DRIP   BEARINGS,    SHArTING,    AND    ACCESSORIES. 

MILLING   CUTTERS, 

High  Speed 
or    <*      <# 
Ordinary  Steel. 

E.  G.  WRIGLEY  &  CO.,  Ltd., 
Foundry  Lane  Works, 

SOHO,    BIRMINGHAM. 

PATENT  PAPER  PINIONS 
FOR  NOISELESS   MOTOR   DRIVES. 

MACHINE-CUT   GEARS 
OF  ALL  DESCRIPTIONS. 

THE    REID    GEAR    CO., 
Linwood,    PAISLEY. 
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Hr.  G.  H.  HUGHES,  M.I.Mech.E., 
Consulting  and  Organising  Engineer  for  Water 

Works  and  Industrial  Undertakings, 

97,   QUEEN    VICTORIA    ST.,    LONDON,    E.C. 
Telephone  No.:  5754  Bank. Write  for  particulars 

ED.  BRAND, 
MECHANICAL    ENGINEER, 

35,  8HAKESPEARE    STREET. 
MANCHESTER. 

Modern  Wire-Working    Machinery, 
Such  as  for  Rolling,  Drawing,  Weaving,  Netting,  Forming, 
Automatic  Straightening  and  Cutting,  Cabling,  Testing,  &c. 

Inquiries  Solicited. Teleg.  Address  :  "  Filieres,  Manchester. 

PUNCHING  & 
SHEARING  Machines. 

STEAM  HAMMERS. 

Shipbuilders' MACHINE   TOOLS. 

DAVIS  &  PRIMROSE, 
Leith  Ironworks,  EDINBURGH. 

WEST  PASCAGOULA  CREOSOTING  WORKS, 
WEST  PASCAQOULA,  MISS.,  U.S.A. 

Situated  on  Pascagoula  Bay  and  on  the  line  of  the  Louisville  and  Nash- 
ville Railroad.  These  works  have  been  in  operation  for  more  than  twenty- 

six  years.  ORDERS  for  Creosoted  Piles.  Telegraph  Poles,  Cross  Arms, 
Electric  Conduits,  Paving  Blocks,  Sawed  Tiles,  and  Timber  PROMPTLY 
EXECUTED.  New  cylinders,  115  ft.  long.  Capacity,  one  million  feet 
per  month.  A.B.C  Code  used.  Cable  address  :  Pierre,  West  Pascagoula, 
Miss— Address,  JNO.  B.  LINDSEY,  Superintendent. 

GRAHAM,  MORTON  &  G 

0, 

LTD. 

Head  Office  and  Works, LEEDS, 

Makers  and  Erectors  of  all  Classes  0/ 

CONVEYING   PLANTS,   COAL   HANDLING   PLANTS, 
AERIAL  ROPEWAYS,   &c,   &e. 

Miscellaneous 

PAGE    <3    ROWLINGSON, 
Chartered  Patent  Agents. 

Mr.  PAGE,  who  Is  a   Whltworth   Exhibitioner  and  an  Associate  Member 
of  the  Institute  of  Civil  Engineers,  has  had  a  large  experience  as  a  Practical 
Mechanical  Engineer,  and  is  specially  qualified  to  deal  with  the  most 
intricate    mechanical    problems    successfully.       Write   for    Handbook   ol 

Iaformalioo  Free. 
28,    NEW    BRIDGE    STREET,    LONDON,    E.C., 

______  And  14,  St.  Ann's  Square,  Manchester. 

McINNES-DOBBIE 
INDICATORS. 

In  Two  types:  External  and Enclosed  Pressure  Springs. 
Each  made  in  several  forms  and  sizes 
to    suit    all    speeds    and    pressures. 

Special  Indicators  for  Gas,  Winding, 
and  Ammonia  Engines,  and  for 

Motor-Cars. 

DOBBIE,  MdNNES,  LIMITED, 
ch,     45,  BOTHWELL  ST.,  GLASGOW. 

WAY600D  LIFTS 
APPLY  FOR  CATALOGUE. 

FALMOUTH    ROAD.   LONDON,   S.E. 

CHEAR    ROWER. 

SMITH'S 

Backus  Water  Motors 
1/16  to  10  H.P. 

Will  drive  any  class  of  Machinery,  and 
work  on  15  lb.  pressure. 

ERIC  S.  A.  SMITH,  encineer, 
BRIDLINGTON. 

CATALOGUE. 

BABCOCK    it    WILCOX,   Ltd. 
PATENT  WATER-TUBE  BOILERS. 

These  Boilers  are  in  use  throughout  the  world  to  the  extent  of  4,700,000  h  p 
generating  steam  for  all  purposes,  and  hred  with  all  kinds  of  fuel. 

See  our  Advertisement  appearing  July  yth,  page  37. 

HEAD   OFFICES— Oriel    House,   Farrlngdon   Street,   LONDON,   E.C. 
WORKS-Renfrew,  SCOTLAND. 

For  further  particulars 
.  .  of  our . . 

RECORDERS. 
TIME  RECORDERS 

see  our  whole  page  Ad.  on  July  7th.  JssmmwWssuWkWkWasWtsMWkW' 

RECORDERS,  LTD.,  171,  Queen  Victoria  Street.  LONDON,  E.C. 
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Miscellaneous 

Heating     Apparatus 

BOILERS 
Wrot  Welded  Iron  and  Cast  Iron 

Sectional 

VERTICAL  STEAM  BOILERS 
Apply  for  Catalogue. 

BRETT'S   PATENT  LIFTER   Co.,  LTD., 
COVENTRY,   ENG. 

Speciality— 

FORGING     PLANT. 
See  our  Advertisement  appearing  July  7th. 

  SEND  FOR   LATEST   CATALOGUE.       

MOULDERS'  LETTERS  AND  FIGURES. Marks,  Name  Stamps,  Branding  Irons,  Sets  of 
Letter  and  Figure  Punches.  Brass  Labels  and 

Time  Checks.  Embossing  Presses,  Dies  and 

Seals,  Brass  Name  Plates,  Stencil  Plates,  India 
Rubber  Stamps. 

EDWARD     PRYOR     &    SON, 
  68,  West  Street,  SHEFFIELD. 

THE    PHOTOGRAPHING    OF 
MACHINERY,  Gc, 

IS  EXTENSIVELY  UNDERTAKEN  BY 

Messrs,  ELLIOTT  &  FRY 
in  any  part  of  the    United  Kingdom,  for  which 
work  special  terms  will  be  sent  on  application. 

distance  being  no  object. 

ONLY    ADDRESS  :— 

55,  BaKer  Street,    LONDON,  W. 
Telegrams : 

PHOTICS.   LONDON. 

Telephone: 
293   PADDINGTON. 

The   0  0 

S  TOMEY  &  SON'*        A  NEW  CAUCE  CLASS< "^EUREKA GAUGE  GLASS 

f  «*-»■  ESTABLISHED1 

•^SSS^  1853       C 6W^  VSTQyy.     . 
J8IRM  I  NGHAM. 

Samples,  Lists,  and 
Testimonials  on  application. 

s.h.p: Tested  to  f  or  High  PrMSUr* 
350  lb.  Steam  ■  p.ii.— 

l'ressure.  HOIIars. 

WALTER  SCOTT,  Ltd ,  jgg& 
Manufacturers  of   .    .    . 

Rolled   Steel  Joists,   Channels,    etc. 
Mild  Steel   Blooms,   Billets.  Slabs,   Tiabars,   Rounds  and   Flats. 

Speciality:  TRAMRAILS. 

RELIABLE 

FIRE  APPLIANCES 

CAST-IRON 

COLUMNS, 
STANCHIONS   AND  GIRDERS. 

Head,  Wrightson  &  Co..  Thornaby,  Stookton-on-Tees; 

Scotch  &  Irish  Oxygen  Co.,  Ltd., 
ROSEHILL  WORKS.  GLASGOW. 

Valves  for  Gas  Bottles,  Refrigerating  Plant,  etc., 
in  Bronze,  Steel,  and  Aluminium. 

Reducing  Valves.  Keys,  and   all  Fittings  for  Compressed  Gases. 
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Miscellaneous 

"ZECO"  I  ^'ue  ')'an'8'ie(' an^  blazed 

Brand    '  8teel  SheetS  f°r  Lagglng and  Covering  generally. 

ZEITZ  &  Co.,  21,  Lime  St,  London,  E.C.  . 

HIGH-CLASS 

MACHINE    TOOLS 
In  stock  for  immediate  delivery. 

THOS.  W.  WARD,  L 
Albion  Works, 

SHERRI  ELD 

D. 

Our    Modelled    Designs    TALK! 
We    can   prove    it  I 

ARTHUR    STAFFORD    &    CO., 
Catalogue  and  Half -Tone  Printers, 

Denton,     MANCHESTER. 
See  our  Advertisements  in  last  and  next  week's  Issues. 

TRANSPORTERS. 
See  our  Advertisement  appearing  July  7th. 

TEMPERLEY    TRANSPORTER    CO, 
72,     Bishopsgate     Street    Within,     LONDON,     E.C. 

Telephone:  365  London  Wall.  Telegrams  :  "Transumo. 

Refuse  Destructors 
Wriio    for    particulars    to  t- 

HEENAN  &  FROUDE,  Limited, 
4,  Chapel  Walks,  MANCHESTER. 

Works:     MANCHESTER  and  WORCESTER. 

M "  CAMPBELL 
■   GAS  ENGINES  &  SUCTION  PLANTS, 

I  OIL  ENGINES  &  PUMPS. 

>   
 

-  SOLE  MAKERS— 

\  The  Campbell  Gas  Engine  Co,, 
Halifax,    England.       Limited, 

r  London  Office —  Glasgow  Office — 
U     114,  Tooley  Street.  S.E.  104,  Bath  Street. 

WELDED     AND     RIVETED     STEEL    PIPES. 

TMQMAS    PIG^OTT    &    CO..    LTD..    SPRING     HILL.     BIRMINGHAM, Send  for   Catalogue. 

HARTNESS 

FLAT  TURRET  LATHE 

The  only  Turret  Lathe  with  Cross  Sliding  Head. 

JONES  &  LAMSON  MACHINE  CO., 
"JUBILEE    BUILDINGS," 

97,  Queen  Victoria  Street,  LONDON. 

RIVETS,  BOLTS,  &  SCREWS 
Of   all   Descriptions  and  for   all    Purposes. 

SEND     FOR      CATALOGUE. 

T.  D.  ROBINSON  &  CO.,  Ltd., 
DE  Ft  B  Y  . 

GUARDS 

I 
lrWM^#MMMMi FOR    SAWS,  1 

PLANERS     AND 
MOULDERS. 

Enormous  Profits 

Easily  Made. 

ML  GLOVER   &  CO.,    Patentees,    LEEDS. 

SAWMILL,     FIREWOOD,     and 

FIRELIGHTER     MACHINERY 

SHONE    PNEUMATIC   EJECTORS 
FOR    RAISING  SEWAGE,    SLUDGE,  WATER,  &c. 

Air    Compressing     Machinery 
FOR  ALL  SERVICE8. 

HUGHES  &  LANCASTER 
47,    VICTORIA    STREET,    LONDON.    S.W. 
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CONTRACTS. 

nr] 
iHE    METROPOLITAN    ASYLUMS 

BOARD  invite  TENDERS  for  the  SUPPLY  of  BUILDERS' 
ENGINEERS'  SMITHS'.  PLUMMERS  .  and  GASKITTERS  TOOLS 

and  MISCELLANEOUS  IRONMONGERY,  ENGINEERING  SUP- 
PLIES, and   ELECTRIC  ACCESSORIES. 

Forms  of  Tender  (upon  which  alone  Tenders  will  be  received),  giving 

all  particulars,  can  be  obtained  at  the  office  of  the  Board,  Embank- 

ment, London,  E.C.,  where  Tenders,  duly  tilled  up,  must  be  delivered 
not  later  than  10  a.m.  on  Wednesday,  the  28th  June,  1905. 

Those  whose  Tenders  are  accepted  will  be  informed  accordingly  in 
due  course.  .      , 
The  Board  do  not  bind  themselves  to  accept  the  lowest  or  any 

Tender,  and  reserve  to  ihemselvts  the  right  to  accept  the  whole  or  any 
part  of  a  Tender. 

By  order, 
T.  DUNCOMBE  MANN, 

June  8th,  1905.  tl<;,k  to  thc  Board- 

I LFORD    URBAN    DISTRICT    COUNCIL. 
DUST  DESTRUCTOR. 

The  above  Councilinvites  TENDERS  for  the  erection  of  a  DUST 
DESTRUCTOR  of  Six  Cells,  viz  :— 

CELLS,  FLUES,  DUST  CHAMBER,  and  BOILERS. 

Full  particulars  of  the  Scheme  may  be  obtained  on  application  to 
Mr.  Herbert  Shaw,  A.M. Inst.C.E.,  Engineer  and  Surveyor  to  the 
Council,  at  the  Town  Hall,  Ilford,  Essex,  during  the  usual  office  hours,  on 
payment  of  a  deposit  of  £<,  5s.,  which  will  be  returned  on  receipt  by 
the  Council  of  a  bona  tide  Tender. 

Sealed  Tenders,  endorsed  "  Tender  for  Dust  Destructor  "  are  to  be addressed  and  sent  to  the  undersigned  here  on  or  before  noon  on 
Monday,  the  26th  day  of  June,  iqo^. 
The  Council  does  not  bind  itself  to  accept  the  lowest  or  any  Tender. 

JOHN  W.  BENTON. 
Clerk  to  thc  Council. 

Town  Hall,  Ilford,  Essex, 
June  5th,  1905. 

T O    ENGINEERS    AND    OTHERS. 
The  METROPOLITAN  ASYLUMS  BOARD  invite  TENDERS  for 

ALTERATIONS  to  VNGINEERING  ARRANGEMENTS,  etc..  in 
LAUNDRY  at  the  SOUTH-EASTERN  HOSPITAL,  New  Cross.  S.E., 
in  accordance  with  Drawings  and  Specification  prepared  by  Mr. 
W.  T.  HATCH,  M. ICE,  M.I.M.E.,  En«ineer-in-Chief. 
Drawings,  Specification,  Conditions  of  Contract,  and  Form  of 

Tender  mav  be  inspected  at  the  Office  of  the  Boaid,  Embankment, 
E.C.,  on  arid  after  June  19th,  1905,  and  can  then  be  obiained  upon 
payment  of  a  deposit  of  £2,  but  applications  for  same  will  not  be 
entertained  after  Saturday,  July  1st,  1905. 

The  amount  of  the  deposit  will  be  returned  only  to  persons  who  have 
sent  in  bond  fide  Tenders  and  returned  Drawings  and  Specification  in 
accordance  with  the  regulations. 

Tenders,  addressed  as  noted  on  the  form,  must  be  delivered  at  the 
Office  of  the  Board  not  later  than  10  a.m.  on  Tuesday,  July  nth,  1905. 

By  order. 
T.  DUNCOMBE   MANN, 

June  10th,  1905.  Clerk  to  the  Board. 

METROPOLITAN  WATER  BOARD.— 
TENDERS  for  the  SUPPLY  of  about  450  TONS  of  42-in., 

3J-in.,  and  other  PIPES  and  CASTINGS. 
The  Metropolitan  Water  Board  invite  TENDERS  for  the  SUPPLY 

of  CAST-IRON  PIPES  and  other  CASTINGS,  to  be  delivered  at 
Cricklewood,  in  the  County  of  Middlesex. 

The  Forms  of  Tender  and  Contract,  with  Specification  and  Schedule, 
may  be  obtained,  and  the  drawings  inspected,  on  application  at  the 
Office  of  the  Board,  The  Firs  Southern  Road,  Fortis  Green,  East 
FinChley,  between  the  hours  of  10  and  4  (except  on  Saturdays),  on  and 
after  Thursday,  the  22nd  instant,  on  production  of  an  official  receipt 
for  the  sum  of  ten  guineas  which  must  first  be  deposited  with  the 

Comptroller  at  the  Board's  Centra!  Offices.  Savoy  Court,  Strand,  W.C., 
\>  hich  sum  will  be  returned  after  the  receipt  of  a  bona  fide  Tender. 

Tenders,  endorsed  "  Cricklewood  Pipes,"  enclosed  in  sealed  envelopes, 
addressed  to  the  undersigned,  must  be  delivered  at  the  above-named 
Central  Office?,  not  later  than  12  noon  on  the  7th  July,  1905. 

.,  A.  B.  PILLING, 
Clerk  of  the  Board. 

Contracts 
— w 

c OUNTY     OF     LONDON.  — TO 
TRICAL  ENGINEERS  AND  OTHERS. 

ELEC- 
The  LONDON  COUNTY  COUNCIL  invites  TENDERS  for  the 

SUPPLY,  DELIVERY,  and  ERECTION  of  FOUR  SETS  of  HIGH- 
TENSION  FEEDER  and  HIGH  and  LOW  TENSION  MACHINE 

SVYirCHGEAR  tor  its  Tramway  Sub-Stations  at  Battersea,  Clapham. 
Streatham,  and  Wandsworth. 

Persons  desiring  to  submit  Tenders  may  obtain  the  Specification, 
Drawings,  Form  of  Tender,  and  other  paiticulars  at  the  County  Hall 
Spring  Gardens,  S.W.,  on  payment  10  the  Cashier  of  the  Council  of 
the  sum  of  £2.  This  amount  will,  alter  the  Council  or  its  Committee 
have  come  to  a  decision  upon  the  Tendes  received,  but  not  before,  be 
returned  to  the  Tenderer  provided  he  shall  have  sent  in  a  bona  fide 
Tender  and  not  have  withdrawn  the  same,  but  in  no  case  will  the  fee 

be  returned  unless  a  b^na  fide  Tender  is  submitted. 
Full  part  culars  of  the  work  may  be  obtained  on  application  at  the 

County  Hall  previously  to  the  payment  of  the  fee  for  Specification,  etc. 
Tenders  must  be  up  -n  the  official  forms,  and  the  printed  instructions 

contained  therein  must  be  strictly  complied  with. 
The  Contractors  w.ll  be  bound  by  the  contract  to  pay  all  workmen 

(except  a  reasonable  number  of  legally  bound  apprentices)  employed 
by  them  wages  at  rates  not  less  and  to  observe  hours  of  labour  not 

greater  than  the  rates  and  hours  set  out  in  the  Council's  lis',  and  such rates  of  wages  and  hours  of  labour  v>  ill  be  inserted  in  and  form  part  of 
the  contract  by  way  of  schedule. 

Each  Tender  is  to  be  delivered  at  the  Countv  Hall,  in  a  sealed  cover, 
addres  ed  to  the  Clerk  of  the  Lon  on  County  Council,  Spring  Gar  ens. 

S.W.and  marked  'Tender  for  High  and  Low  Tension  Sub-Station 

Switchgear." 
No  Tender  will  be  received  after  10  a.m.  on  Tuesday,  the  nth  day  of 

July,  190.V  Any  Tender  which  does  not  comply  with  the  printed  instruc- tions for  Tender  may  be  rejected. 
The  Council  does  not  bind  itself  to  accept  the  lowest  or  any  Tender 

rnd  it  will  not  accept  the  Tender  of  any  person  or  firm  who  shall  <  n 
;  ny  previous  occasi'  n  have  w  indrawn  a  Tender  after  the  same  had 
been  opm-d  unless  tne  reasons  for  the  withdrawal  were  satisfactory  to 
the  Corncil. G.  L.  GOMME, 

C'erk  of  the  Londcn  Cointy  Council. 

Cointy  Hall,  Spring  Garden',  S.W.,  Jcnei6ih,  1905. 

B OROUGH      OF      NELSON. —  SEWAGE 
WORKS. 

The  SEWAGE  and  STREETS  COMMITTEE  are  prepared  to  receive 
TENDERS  for  the  SUPPLY  and  ERECTION  of  a  SUCTION  GA> 
PLANT  and  ENGINE  at  the  Sewage  Works. 

Particular*  may  be  had  on  application  at  the  Office  of  Mr.  B.  Ball, 
A.M. Inst.C.E.,  Borough  Engineer  and  Surveyor. 

Tenders,  endorsed  "Suction  Gas  Pl.nt,"  to  be  sent  to  the  under  - 
signet  by  first  post  on  Saturday,  the  8th  July,  1905. 

The  Committee  do  not  bind  themselves  to  accept  the  lowest  or  any 
Tender. 

J.  H.  BALDWICK, 
Town  Hall,  Nelson,  Town  Clerk. 

June  9th,  1905. 

/BOUNTY  BOROUGH  of  SOUTHAMPTON. 
WEIGHBRIDGES. 

The  CORPORATION  of  SOUTH AMPTON  invite  TENDERS  for 
SUPPLYING  and  FIXING  THREE  WEIGHBRIDGES  at  their 

Depo'.s. 

A  Specification  mav  be  inspected  and  further  paiticulars  obtained 
upon  application  to  Mr.  J.  A.  Crovvther,  Borough  Engineer. 

lenders,  endorsed  "  Tender  for  Weighbridges,"  must  be  left  at  the 
Town  Clerk's  Office  before  2  p.m.  on  the  27th  instant. 

No  pledge  is  given  to  accept  the  lowest  or  any  tender. 

By  order. 
Town  Clerk's  Office,  R.  R.  LINTHORNE, 

Municipal  Offices,  Southampton,  Town  Clerk 
June  2nd,  1905. 

V ICTORIAN RAILWAYS 

TENDERS  are  invited  for  the  MANUFACTURE,  SUPPLY,  and 

DELIVERY  of  STEEL  RAILS  and  FISHPLATES. 
Tenders,  accompanied  by  the  preliminary  deposit  of  ̂ 250,  must  be 

lodged  in  the  tender  box  at  the  Railway  Offices,  Melbourne, 

Victoria,  Australia,  or  at  the  Office  of  the  Agent-General  for- Victoria,  142.  Queen  Victoria  Street,  London,  E.C.,  before  1  p.m., 

Monday,  the  7th  August. 
Specifications  and  Drawings  will  be  available  at  the  Agent-Generals 

Office  on  the  iSth  June. 
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M ETROPOLITAN    BOROUGH SHOREDITCH. 

ELECTRICITY  SUPPLY  DEPARTMENT 

OF 

The  MAYOR,  ALDERMEN1,  and  COUNCILLORS  of  the  Metro- 
politan Borough  ofSh  reditcli  require  TENDERS  for  the  EXTENSION 

of  PLANT  at  their  Whiston  Sreet  Generating  Station. 
The  requirements  include- 

Two  1,500  k\v.  Steam  Turbo-Generators. 
Condensers,  Pimps,  Piping,  etc. 

Specification,  drawings,  and  general  conditions  may  be  obtained  on 
and  after  Tueslay,  the  20th  instant,  at  the  offices  of  the  Borough 
Electrical  Engineer,  Coronet  Street,  N\,  on  payment,  by  cheque,  of  £$, 
which  will  be  reiunded  on  the  receipt  of  a  bond  tide  Tender.  The  fee 
will  not,  however,  be  returned  until  the  whole  of  the  Tenders  received 
have  been  finally  considered. 

Tenders,  sealed  and  endorsed  (on  the  left-hand  corner  of  envelope) 
"Tenders  for  Turbo-Generators,"  should  be  addressed  to  the  Town 
Clerk,  Town  Hall,  Old  Street,  E.C.,  and  must  be  delivered  not  later  than 
noon  of  the  iSth  day  of  July. 
The  Council  does  not  bind  itself  to  accept  the  lowest  or  any 

Tender. 

H.  M.  ROBINSON.  LL.D., 
Town  Hall.  Shcreditch.  Town  Clerk. 

ABERDEEN    HARBOUR.- DOCK  RAIL- 
WAYS. 

The  Aberdeen  Harbour  Commissioners  are  prepared  to  receive 
TENDERS  for  the  following    PERMANENT-WAV    MATERIALS, 
viz  :— 

(1)  Steel  Rails  and  Guard  Rails. 
(2)  Steel  Fishplates. 
(3)  Steel  Fishbolts  and  Rail  Clips. 

Copies  of  the  specification,  conditions  of  contract,  and  form  of 
Tender  may  be  obtained  from  the  undersigned  on  payment  of  Ten 
Shillings  for  each  contract,  which  sum  will  be  retur.ied  to  bond  fide offerers. 

Endorsed  Tenders  are  to  be  lodged  with  the  unders:gned  not  later 
than  12  o'clock  noon  on  Monday,  June  26th,  ico> R.  GORDON  NICOL, 

Harbour  Engineer's  Office,  Aberdeen,  Engineer. June  qth.  1905. 

EAST     INDIAN     RAILWAY.— The     East 
Indian  Railway  Company  is  prepared  to  receive  TENDERS 

for  the  SUPPLY  and  DELIVERY  of— 
(1)  SPRING    STEEL. 
(2)  GALVANISED  STEEL   WIRE, 

as  per  specifications  to  be  seen  at  the  Company's  offices. 
Tenders  are  to  be  sent  to  the  undersigned,  market  "  Tender  for 

Spring  Seel,"  or  as  the  case  maybe,  not  later  than  Twelve  noon  on 
Wednesday,  the  28th  day  of  June  instant. 
The  Company  reserves  to  itself  the  right  to  divide  the  order,  also  to 

decline  any  Tender  without  assigning  a  reason,  and  does  not  bind 
itself  to  accept  the  lowest  or  any  Tender. 

Fees,  which  cannot  under  any  circumstances  be  returned,  are 

charged  for  the  specification  as  under,  viz.  :— 
For  No.  1,  2  is. ;  and  for  No.  2,  10s.  6d. 

By  order, 
C.  W.  YOUNG, 

Nicholas  Lane.  London,  E.C.,  Secretary. 
June  15th,  1905. 

PREAT     WESTERN     RAILWAY. 

ELECTRIC     POWER     AND     LIGHTING. 

The  DIRECTORS  of  this  Company  are  prepared  to  receive 
TENDERS  for  the  SUPPLY,  DELIVERY,  and  ERECTION  of  the 
FOLLOWING  PLANT  in  connection  with  thtir  Electricity  Generat- 

ing Station  at  Park  Royal  :— 
SPECIFICATION  18.— Pipework,  Feid  and  other  Pumps,  Tanks, 

Feed  Heaters,  Water- Softening  and  Oil-Separating  Plant,  &c. 
Copies  of  the  Specification,  Form  of  Tender,  Drawings,  and  General 

Conditions  can  be  obtained  on  and  after  Monday,  the  5th  instant,  at 
the  Offices  of  the  Consulting  Engineers,  Messrs.  KENNEDY  AND  Jenkin;, 
17,  Victoria  Street,  London,  S.W., between  the  hours  of  10  a.m.  and 
4  p.m.,  on  payment  of  Two  Guineas  for  each  Specification,  which  will 
be  refunded  on  receipt  of  a  bona  fide  Tender.  The  fee,  which  must  be 
paid  by  cheque,  will  not  be  returnable  until  the  Tenders  have  been 
adjudicated  upon. 

Tenders,  addressed  to  "  The  Secretary,  Great  Western  Railway, 
Paddington  Station,  W.,"  and  marked  outside  "  Tender  for  Pipework, 
&c,  Specification  No.  18,"  will  be  received  not  liter  than  10  a.m.  on 
Monday,  June  26th. 

The  Directors  do  not  bind  themselves  to  accept  the  lowest  or  any 
Tender,  and  no  allowance  will  be  made  for  any  expense  incurred  in 
the  preparation  of  a  Tender. 

Paddington  Station,  London, 
June,  1st  1905. 

G.  K.  MILLS, Secretary. 

B OROUGH    OF    LEIGH,    LANCS. 
TENDERS  are  invited  for  the  SUPPLY  of  ONE  WATER-TUBE 

BOILER  for  the  Electricity  Department. 
Specifications  and  General  Conditions  may  be  obtained  on  applica- 

tion to  the  Electrical  Engineer.  Mr.  Akthir  T.  Smith,  on  paymentof  One 
Pound,  which  sum  will  be  refundet  on  receipt  of  a  bona  fide  Tender. 

Tenders  to  be  delivered  at  the  Town  Hall,  Leigh,  Lanes.,  addressed 
to  the  Town  Clerk,  not  later  than  Saturday,  July  1st,  11/35,  endorsed 
"Tender  f  jr  Water-Tube  Boiler.' 

By  order, 
Town  Hall,  Leigh,  Lanc3>,  STANLEY  WILSON, 

June  7th,  1905.  Town  Clerk. 

APPOINTMENTS     OPEN. 

ASSISTANT  CIVIL  ENGINEERS  IN 
THE  DEPARTMENT  OF  THE  DIRECTOR  OK  ENGI- 

NEERING, &c,  ADMIRALTY,  AT  HEAD  OFFICE  AND  OUT- 
PORTS  (23-28).— An  OPEN  COMPETITIVE  EXAMINATION  will  be 
HELD  in  JULY,  1905.  Technical  training  and  qualifications  necessary. 
Applications  must  be  received  at  the  Civil  Service  Commission  not 

later  than  June  28th,  on  printed  forms  to  be  obtained,  with  particulars, 
from  the  Secretary,  Civil  Service  Commission,  Burlington  Gardens, 
London,  W. 

COUNTY  OF  LONDON.— THE  LONDON 
COUNTY  COUNCIL  invites  APPLICATIONS  from  f ully  com- 
petent ENGINEERS  with  good  experience  in  the  design  and  con- 

struction of  the  PERMANENT  WAY  and  general  arrangement  of 
ELECTRIC  TRAMWAYS  on  the  conduit  system  (if  possible)  and  on 
the  overhead  system. 

Candidates  must  be  good  surveyors,  levellers,  and  draughtsmen,  and 
able  to  prepare  working  drawings,  specifications,  quantities,  and 
estimates,  and  to  assist  in  supervising  such  worn  done  by  other 
assistants. 

The  rate  of  pay  will  be  £7  a  week,  and  applications  will  only  be 
considered  from  persons  with  good  previous  experience  in  the  class  cf 

work  involved. 
The  appointment  will  be  in  the  first  instance  of  a  temporary  nature, 

but  with  the  prospect,  at  the  expiration  ot  about  six  months,  of  being 
made  permanent,  subject  to  the  usual  conditions  attaching  to  appoint- 

ments under  the  Council,  should  the  work  have  been  carried  out  in  a 

satisfactory  manner  during  that  rinif 
Applications,  giving  full  particulars  as  to  age,  qualifications,  and 

experience,  and  enclosing  copies  of  testimonials,  must  De  made  on 
forms,  which  may  be  obtained  from  the  Clerk  of  ihe  Council,  County 
Hall,  Spring  Gardens,  S.W.,  on  and  afier  Monday,  June  5th,  1905. 
The  latest  time  for  receiving  applications,  which  must  be  addressed  to 

the  Clerk  of  the  Council  at  the  above  address,  is  10  a.m.  on  Tuesday, 

June  27th,  1905- G.  L.  GO. VI  ME, 
Cterk  of  the  London  County  Council. 

County  Hall,  Spring  Gardens, 
June  1st,  1905. 

/CORPORATION    OF  DURBAN,    NATAL. 
APPLICATIONS  are  invited  from  Engineers  to  fill  the  post  of 

BOILER  SUPERINTENDENT  in  the  Corporation  Electric  Power 
Station.  The  candidate  must  have  had  charge  of  a  large  installation 
of  boilers,  not  under  5,000  horse  power,  in  a  central  electric  works,  and 
must  be  thoroughly  experienced  in  the  construction  of  water-tube 
boilers.  He  should  have  had  experience  of  mechanical  stokers,  and 
preference  will  be  given  to  one  who  has  besn  accustomed  to  working 

with  a  C02  tester. 
The  successful  applicant  will  be  placed  in  entire  charge  of  a  large 

battery  of  boilers  under  the  direction  of  the  chief  works  engineer. 

Salary  offered  is  from  ̂ 250  to  ̂ "300  a  year,  depending  upon  the  quali- 
fications which  can  be  shown. 

Applications,  endorsed  "Durban  Boiler  Superintendent,''  stating 
age  and  experience,  together  with  copies  (not  originals)  of  not  more 
than  three  recent  testimonials,  to  be  delivered  to  the  undersigned  on  or 
before  Tuesday,  July  4th,  1005. WEBSTER,  STEEL,  AND  CO., 

Agents  to  the  Corporation  of  Durban. 

5,  East  India  Avenue,  London,  E.C.,  June  15th,  1905. 

T HE     UNIVERSITY     OF    LIVERPOOL. 
The  Council  invite  APPLICATIONS  for  the  VACANT  CHAIR  of 

ENGINEERING. 
The  income  of  the  Chair  consists  of  a  fixed  stipend  and  share  of  fees, 

and  is  guaranteed  at  not  less  than  ̂ 900  per  annum  for  five  years. 
Applications,  with  references  and  (if  the  candidate  desires)  testi- 

monials, are  requested  not  later  than  June  21st. 
Further  particulars  on  application  to  the  Registrar. 
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Artesian  "Well  Machinery, 
John  Z.  Thorn,  Patricroft,  Manchester. 

Belting. 
Binney  &  Son,  Catherine  Street,  City  Road,  London,  E.C. 
Cort,  Arthur,  &  Co.,  Camberwell,  London,  8.E. 
Fleming,  Birkby  &  Goodall,  Ltd.,  West  Grove,  Halifax. 

Gilmour,  W.  &  O.,  St.  John's  Hill,  Edinburgh. 
Boilers. 

Clayton,  Son  &  Co.,  Ltd.,  Leeds  City  Boiler  Works,  Leeds. 
Grantham  Crank  &  Iron  Co.,  Ltd.,  Grantham. 
Hartley  &  Sugden,  Ltd.,  Halifax. 

Boilers  (Water-tube). 
Babcock  &  Wilcox,  Ltd.,  Oriel  House,  Farringdon  Street,  London, E.C. 

Stirling  Boiler  Co.,  Ltd.,  Motherwell,   N.B. 

Bolts,  Nuts,  Rivets,  etc, 
Herbert  W.  Periam,  Ltd.,  Floodgate  Street  Works,  Birmingham. 
T,  D.  Robinson  &  Co.,  Ltd.,  Derby. 

Books. 

Crcsby  Lockwood  &  Son,  Stationers'  Hall  Court,  London,  E.C. 
Griffin,  Charles,  &  Co.,  Exeter  Street,  Strand,  W.C. 
New  Zealand  Mines  Record,  Wellington,  New  Zealand. 
Spon,  E.  &  F.  N..  125,  Strand,  W.C. 

World's  Work  and  Play. 

Boring  Machines. 
Asquith,  William,  Ltd.,  Well  Road  Works,  Halifax. 

Case-Hardening  Compounds. 
Hy.  Miller  &  Co..  Millgaith  Works,  Leeds. 

Castings 
Ashmore,  Benson,  Pease  &  Co.,  Ltd.,  S'.ockton-on-Tees. 

Catalogues,  Printing,  &c 
Atlantic  Press,  Ltd.,  Weymouth  Street,  Manchester. 
Southwood,  Smith  &  Co.,  Ltd.,  Plough  Court,  Fetter  Lane,  London, E.C. 

Spottiswoode    Advertising    Agency,    Clun    House,    Suirey    Staet 
Strand,  W.C. 

Stafford,  Arthur,  &  Co.,  Denton,  Manchester. 
Chucks. 

Fairbanks  Co.,  78-80,  City  Road,  London,  E.C. 

Cisterns,  Tanks,  &c. 
Ashmore,  Benson,  Pease  &  Co.,  Ltd.,  Stockton-on-Tees. 
F.  A.  Keep,  Juxon  &  Co.,  Barn  Street,  Biimingham. 

Clutches  (Friction). 
David  Bridge  &  Co.,  Castleton  Ironwoiks,  Rochdale,  Lancashire. 

Colliery  Plants. 
Graham,  Morton  &  Co.,  Ltd.,  Leeds. 

Condensing  Plant, 
Benn,  Sykes,  Haslingden,  near  Manchester. 
Concentric  Condenser,  Ltd.,  23,  Northumberland  Avenue,  London, 
Mirrlees- Watson  &  Co.,  Ltd.,  Glasgow. 

Consulting  Engineers. 
Gibbs,  John,  &  Son,  80,  Juke  Street,  Liverpool. 
?;  ̂  ■„Hl!,^fs'  A-M-IM.E.,  07.  Queen  Victoria  Street,  London,  E.C. 
Melville  &  Macalpine,  615,  Walnut  Street,  Philadelphia,  Pa„  U.S.A. 

Continental  Railway  Arrangements, Northern  Railway  of  France. 
South  Eastern  &  Chatham  Railway  Co. 

Conveying  and  Elevating  Machinery. 
ii°'f  BIdr  Jlf l  &  Co"  LeiPzig-Gohlis,  Germany. 

Grahearm&  2S»£J!S&uS  *"  ̂ ^  ̂ ^  EC' 
Tem£.C.'ey  TranSporter  Co-  72.  Lishopsgate  Street  Within,  London, 

Coverings  (Boiler). 
Magnesia  Coverings,  Ltd.,  Washington  Station,  co.  Durham. 

Cranes,  Travellers,  Winches,  etc. 
Joseph  Booth  &  Bros.  Ltd,  Kodley,  Leeds. Thomas  Broadbent  &  Sons.  Ltd..  Huddersfie  d. 
N.le.-Bement  Pond  Co.,  23-25,  Victoria  Street,  Lo,:don.  S.W. Cranks. 

Clarke's  Crank  &  Forge  Co.,  Ltd.,  Lincoln,  England. 

Cutters  (Milling). 

E.  G.  Wrigley  &  Co.,  Ltd.,  Foundry  Lane  Works,  Soho,  Birmingham. Destructors. 

Heenan  &  Froude,  4,  Chapel  Walks,  Manchester. 
Horsfall  Destructor  Co.,  Ltd.,  Arniley,  Leeds. 

Dredges  and  Excavators. 
Delange  &  Cie,  Mce.,  Hoboken,  near  Antwerp. 
Rose,  Downs  &  Thompson,  Ltd.,  Old  Foundry,  Hull. 

Drilling  Machines, 
Asquilh,  William,  Ltd.,  Well  Road  Works,  Halifax. 
Swift,  George,  Claremont  Ironwoiks,  Halifax. 

Economisers. 
E.  Green  &  Son  Ltd.,  Manchester. 

Ejectors  (Pneumatic). 
Hughes  &  Lancaster,  47,  Victoria  Street,  London,  S.W. 

Electrical  Apparatus. 
Allgemeine  Elektricitats  Gesellschaft,  Berlin,  Germany. 
Broadbent,  T.  W.,  Victoria  Electrical  Works,  Huddersfield. 

Crypto   Electrical    Co.,    3,   Tyer's    Gateway,    Bermondsey    Street, London,  S.E. 

Gent  &Co..  Ltd.,  Faraday  Works,  Leicester. 
Greenwood  &  Batley,  Ltd..  Albion  Works,  Leeds. 
India    Rubber,    Gutta    Percha,    and    Telegraph    Works  Co.,  Ltd., 

Silvertown,  London,  E. 
Mather  &  Piatt,  Ltd.,  Salford  Iron  Works,  Manchester. 
Matthews  &  Yates,  Ltd.,  Swinton,  Manchester. 
Mix  and  Genest,  Berlin,  W.,  Germany. 
Nalder  Bros.  &  Thompson,  34.  Queen  Street,  London,  E.C. 
New  Gutta  Percha  Co.,  Ltd.,  Dashwotd  House,  New  Broad  Street E.C. 

Newton  Brothers,  Full  Street,  Derby. 
Phoenix  Dynamo  Manufacturing  Co.,  Bradford,  Yorks. 
Sturtevant    Engineering    Co.,    Ltd.,    147,    Queen     Vicloria    Street, 

London,  E.C. 
Turner,  Atherton  &  Co.,  Ltd.,  Denton,  Manchester. 
B.  Weaver  &  Co.,  22,  Rosoman  Street,  Clerkenwell,  London,  E.C. 

Engineers'  Supplies. 
Ahlers,  Ad.,  Whitley  Bay,  near  Newcastle-on-Tyne. 

Engines  (Gas). 
Campbell  Gas  Engine  Co.,  Ltd.,  Halifax 
Soest,  L.,  &  Co.,  Ltd.,  114-116,  Victoria  Street,  London,  S.W. 

Engines  (Electric  Lighting). 
McLaren,  J.  and  H.,  Midland  Engine  Works,  Leeds. 

Engines  (Locomotive). 
Baldwin  Locomotive  Works,  Philadelphia,  Pa.,  U.S.A. 
Hunslet  Engine  Co.,  Ltd.,  Leeds,  England. 
Hudswell.  Clarke  &  Co.,  Ltd..  Leeds,  England. 
McLaren,  J.  &  H.,  Midland  Engine  Works,  Leeds. 

Engines  (Portable). 
Garrett,  R.,  &  Sons,  Leiston,  R.S.O.,  Suffolk. 

Engines  (Stationary). 
Allis-Chalmers  Co.,  533,  Salisbury  House.  Finsbury  Circus,  London E.C. 

Fraser  &  Chalmers,  Ltd.,  3,  London  Wall  Buildings,  London,  E  C 
Garrett,  R.,  &  Sons,  Leiston,  R.S.O.,  Suffolk. 
Mirrlees  Watson  Co.,  Ltd.,  Glasgow.  . 

Engines  (Traction). 
Jno.  Fowler  &  Co.  (Leeds),  Ltd,,  Steam  Plough  Works,  Leeds. 
Garrett  &  Sons,  Ltd.,  Richaid,  Leiston,  R.S.O.,  Suffolk. 

Engravers. 
Jno.  Swain  &  Son,  Ltd.,  58,  Farringdon  Street,  London,  E.C. 

Exhaust  Steam  Oil  Separators. 
Lancaster  &  Tonge,  Ltd.,  Pendleton,  Manchester. 

Fans,  Blowers. 
Capel  Fan  Co.,  13,  Moseley  Street,  Newcastle-on-Tyne. 
Davidson    &    Co.,    Ltd.,    "Sirocco"    Engineering    Works,   Eelfast, Ireland, 

Gibbs,  John  &  Son,  80,  Juke  Street,  Liverpool. 

James  Keith  &  Blackman  Co.,  Ltd,,  37,  Farringdcc  Avenue,  Lonc'on 
E.C. 

Matthews  &  Yates,  Ltd.,  Swinton,  Manchester. 

Fire  Bricks. 
J.  H.  Sankey  &  Son,  Ltd.,  Essex  Wharf,  Canning  Town  London,  E. 
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Buyers'   Directory — {Continued). 
Firewood  Machinery. 

M.  Glover  &  Co.,  Patentees  and  Saw  Mill  Engineers,  Leeds. 

Fountain  Pens. 
Mabie,  Todd  &  Bard,  93,  Cheapside.  London,  E.C. 

Forging  (Drop)  Plants. 
Brett's  Patent  Lifter  Co.,  Ltd.,  Coventry. 

Forgings  (Drop). 
J.  H.  Williams  &  Co.,  Brooklyn,  New  York,  U.S.A. 

Furnaces. 

Deighton's  Patent  Flue  &  Tube  Company,  Vulcan   Works,   Pepper 
Road,  Leeds. 

Leeds  Forge  Co.,  Ltd.,  Leeds. 
W.  F.  Mason,  Ltd.,  Engineers,  Manchester. 

Gas  Producers. 
Graham,  Morton  &  Co.,  Ltd.,  Leeds. 
W.  F.  Mason,  Ltd.,  Engineers,  Manchester. 

Gauge  Glasses. 
I.  B.  Treasure  &  Co..  Vauxhall  Po;<d,  Liverpool. 
Tomey,  J.,  &  Sons,  Aston,  Birmingham. 

Gauges  (Pressure,  Vacuum,  and  Hydraulic). 
Jjobbie,  Mclnnts,  Ltd  ,  45,  Bolhwell  Street,  Glasgow. 

Gearing. 

Ahlers,  Ad.,  Whitlev  Bay,  near  Newcastle-on-Tyne. 
Asquith,  William,  Ltd.,  Well  Koad  Woiks,  Halifax, 
Reid  Gear  Co.,  I.inwood,  near  Glasgow. 
Wild,  M.  B.,  &  Co.,  Corporation  Street,  Birmingham. 

Gold  Dredging  Plant. 
Fraser  &  Chalmers,  Ltd.,  3,  London  Wall  Buildings,  London.  EC. 

Greases. 

Blumann  and  Stern,  Ltd.,  Plough  Bridge,  Deptford,  London,  S.E. 
Hack  Saws. 

Baynes,  Charles,  Knuzden  Brook,  Blackburn. 

Hammers  (Steam). 
Davis  &  Primrose.  Leith  Ironworks.  Edinburgh. 
Niles-Bement  Pond  Co.,  23-25,  Victoria  Street,  London.  S  W. 

Hoisting  Machinery. 
See  Conveying  Machinery. 

Horizontal  Boring  Machines. 
Asquith,  William,  Ltd.,  Well  Koad  Works,  Halifax. 
Greenwood  &  Batley,  Albion  Works,  Leeds. 
Niles-Bement  Pond  Co.,  23-25,  Victoria  Street  London,  S.W. 

Hydraulic  Leather. 
Ahlers,  Ad.,  Whitley  Bay,  near  Newcastle-on-Tyne. 

Hydraulic  Machine  Tools. 

Vami?LondonWLSC  HydraUliC  EnSin,e,in«  Ca   Ud->    23,   ColWge 
Icemaking  ano  Refrigerating  Machinery. 

M.  J.  West  &  Co.,  114-118,  Southwark  Bridge  Koad,  London,  S.E. Indicators. 
Dobbie  Mclnnes,  Ltd.,  45,  Bothwell  Street.  Glasgow. 
Hannan  &  Buchanan,  75,  Kobertson  Street,  Glasgow. Iron  and  Steel. 
Imperial  Steel  Works.  Sheffield. 
Allen,  Edgar,  &  Co.  Ltd. 
Askham  Bros.  &  Wilson,  Ltd.,  Sheffield 

S" 2r°n  Coy  LW.,  Consett,  Durham,  and  Newcast!e-on-Ty„e 

L  nlevton"^3?1,!,8'  ?ldJM,S.t'  Shadwe"  Stree''  Birmingham rarnieylion  Co.,  Ltd.,  Leeds  England. 

Haafield's1sF;iiJrPUSOn^er^  M?gdeburg-Buckau,  Germany. Hadneld  s  Steel  Foundry  Co.,  Ltd.,  Sheffield. 
J.  Frederick  Melling,  ,4,  Park  Row,  Leeds,  England. Parker  Foundry  Co,,  Derby 

WaUer'scotfl  .d°tS'  ̂ t^J0^  h?  Mar>'IliM'  G,a*g°w. rifll  !t  ™     '      d"  i-eeds  Steel  w<>rk8.  Leeds.  England. Gilbert  Thompson  &  Co.,  116.  Victoria  Street.  London   S  W Ironwork  (Constructional). 
F.  A.  Keep,  Juxon  &  Co.,  Barn  Street,  Birmingham. 

Ironwork  (Galvanised). 
F.A.  Keep,  Juxon  &  Co..  Barn  Street,  Birmingham. Lagging  Sheets. 
Zeitz  &  Co.,  21,  Lime  Street,  London,  E.C Lathes. 

BrffiryTc^'Lt^V^!!  R°ad  W°rks'  Halifa*- 
Eclipse  Tool  m™   f    !  WeIllI1«'°n  Works.  Oldham. 

SSe    o„  f&  Co,n|^°-  UaV,W$>  °ear  GlaS«ow- 
Mitchell.D    &  Co"  Ltd    ̂ Se.Tance  lr.onwork«-  Hali,ax- 
Northern  Enuring  Co^o£   Ironworks.  Lawkholme.  Keighley. 

Swift.  George8  cSS^rSKS^&Sgg?^  "*  "^ 

Lathe  Carriers. 

Williams,  J.  H.,  &  Co.,  Brooklyn   New  York,  U.S.A. 

Laundry  Machinery. 

W.    Summerscales    &    Sons,    Ltd.,    Engineers,    Phoenix    Foundry, Keighley,  England. Lifts. 

Waygood  &  Co.,  Ltd.,  Falmouth  Road,  London,  S.E. 
Lubricants. 

Blumann  &  Stern,  Ltd.,  Plough  Bridge,  Deptford,  London.  S.E. 
Reliance  Lubricating  Oil  Co.,  The,  19  &  20,  Water  Lane,  Great  Tow  er Street,  London.  E.C. 

Matthew  Wells  &  Co.,  Hardman  Street  Oil  Works,  Manchester. 

Machine  Tools. 

Asquith,  William,  Ltd.,  Well  Road  Works,  Halifax. 
George  Addy  &  Co.,  Waverley  Works,  Sheffield. 
Bateman's  Machine  Tool  Co.,  Hunslet,  Leeds. 
Bertrams,  Ltd.,  St.  Katherine's  Works,  Sciennes,  Edinburgh. 
Bradbury  &  Co.,  Ltd.,  Wellington  Works,  Oldham. 
Breuer,   Schumacher    &    Co.,  Ltd.,    Kalk,  near    Cologne-on-Khine (Germany). 

Cunliffe  &  Croom,  Ltd..  Broughton  Ironworks,  Manchester. 
Dean,  Smith  &  Grace,  Ltd.,  Keighley. 
Greenwood  &  Batley,  Ltd.,  Leeds, 

lones  &  Lamson  Machine  Co., 97,  Queen  Victoria  Street,  London,  E.C . 

fohn  Lang  &  Sons,  Johnstone,  near  Glasgow, 
.like  &  Spencer,  Ltd.,  Broadheath,  Manchester. 

Mitchell,  D.,  &  Co.,  Ltd.,  Central  Ironworks,  Lawkholme,  Keighley. 
Jos.  C.  Nicholson  Tool  Co.,  City  Rd.Tool  Wks.,  Newcastle-on-Tyne. 
Niles-Bement-Pond  Co.,  23-25,  Victoria  Street,  London,  S.W. 
Noble  &  Lund  Ltd..  Felling-on-Tyne. 
Northern  Engineering  Co.,  1900,  Ltd.,  King  Cross,  near  Halifax. 
J.  Parkinson  &  Son,  Canal  Ironworks,  Shipley,  Yorkshire. 
C.  Redman  &  Sons,  Halifax. 

Rice  &  Co.  (Leeds),  Ltd.,  Leeds,  England. 
G.  F.  Smith,  Ltd.,  South  Parade,  Halifax. 
Swift,  George,  Claremont  Ironworks,  Halifax. 
Taylor  and    Challen,   Ltd.,   Derwent    Foundry,   Constitution    Hill 

Birmingham. 
Vauxhall  and  West    Hydraulic  Engineering  Co..    Ltd.,  23,  College 

Hill,  London,  E.C. 
H.  W.  Ward  &  Co.,  Lionel  Street,  Birmingham. 
T.  W.  Ward,  Albion  Works,  Sheffield. 

West  Hydiaulic  Engineering  Co.  (see  Vauxhall  and  West  Hydraulic 
Engineering  Co.  Ltd.),  23,  College  Hill,  London,  E.C. 

Winn,  Charles.  &  Co..  St.  Thomas  Works,  Birmingham. 
Yorkshire  Machine  Tool  and  Engineering  Works,  Liversedge,  Yorks. 

Marks. 
Pryor,  Edward,  &  Son,  G8,  West  Street,  Sheffield. 

Metals. 

Delta  Metal  Co.,  Ltd.,  East  Greenwich,  London,  S.E. 
Magnolia  Anti-Friction  Metal  Co.,  Ltd.,  of  Great  Britain,  49,  Queen 

Victoria  Street,  London.  E.C. 

Phosphor  Bronze  Co.,  Ltd.,  Southwark,  London,  S.E. 

Metals  (Perforated). 
W.  Barns  &  Son,  Challon  Street,  Euston  Road,  London,  N.W. 

Mining  Machinery. 
Fraser  &  Chalmers,  Ltd. 

Office  Appliances. 
Halden  &  Co.,  J.,  8,  Albert  Square,  Manchester. 
Hall  &  Co.,  B,  J.,  39.  Victoria  Street,  London,  S.W. 
Inglesant,  T.,  &  Sons,  Ltd.,  Atlas  House,  Leicester. 

Lyle  Co.,  Ltd.,  Harrison  Street,  Gray's  Inn  Road,  London  W  C 
Rockwell- Wabash  Co..  Ltd.,  69,  Milton  Street,  London,  E  C. 
Shannon,  Ltd.,  Ropemaker  Street,  London,  E.C. 
Trading  and   Manufacturing   Co.,   Ltd.,  Temple  Bar   House,  Fleet 

Street,  London.  E.C. 

Oils,  &C. 
Blumann  and  Stern,  Ltd.,  Plough  Bridge,  Deptford,  London  S  E 

Valor  Co.,  Ltd.,  Rocky  Lane,  Aston  Cross,  Birmingham.         ' Wells,  M.,  &  Co.,  Hardman  Street  Oil  Works,  Manchester. 

Packing. 
Beldam  Packing  &  Rubber  Co.,  93-94,  Gracechurch  Street,  London 

E.C. Frictionless   Engine  Packing    Co.,    Ltd.,    Hendham   Vale    Works 

Harpurhey,  Manchester. Lancaster  &  Tonge,  Ltd.,  Pendleton,  Manchester. 
Redfem  &  Co..  S.,  Swan  Lane,  New  Brown  Street,  Manchester 
Quaker  City  Rubber  Co.,  Coronation  House,  Lloyd's  Avenue  EC United  States  Metallic  Packing  Co.,  Ltd.,  Bradford, 
J.  Bennett  von  der  Heyde.fi,  Brown  Street,  Manchester. 

Paper. Lepard  &  Smiths,  Ltd.,  29,  King  Street,  Covent  Gaidtn,  London,  W.C 

Patent  Agents. Page&  Rowlingson,  28,  New  Bridge  Street,  London,  E.C. 

3,  London  Wall  Buildings,  London,  E.C. 
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Hyatt  Roller  Bearing  C9 
The  HYATT  ROLLER  BUSHING 
presents  every  desirable  feature  possible 
to  such  a  device.  Its  application  to  the 

loose  pulley  removes  one  of  the  most 

frequent  causes  of  delay,  besides  re- 
ducing friction  to  a  minimum.  We 

will  gladly  forward  either  bushings  or 

pulleys  complete  to  any  responsible 
firm,  with  the  understanding  that  they 

may  be  returned  if  not  satisfactory. 

CANNOT  STICK  FAST  ON  SHAFT. 

75  PER  CENT.  SAVING  IN  OIL. 

For  a  new  descriptive  Book,  write  to 

I 

Cast  Iron  Pulley.       Hyatt  Flexible  Roller  Bushing. 

47,  Victoria  Street, 
LONDON,    S.W 

GREENWOOD  &  BATLEY,  U 
LEEDS. 

Machine  Tools. 

Dynamos  &  Motors. 

De  Laval's  Patent 
Steam  Turbines. 

HIGH  SPEED  LATHES 
Our   Speciality 

up  to 
I2-in.  Centre. 
Price  List  on 

application. ACCURACY 
GUARANTEED 

Telegrams  : 
"  Leckenby,  Benton 

Haliiax." 
LECKENBY,    BENTON,    &    CO., 

Perseverance  Ironworks,  HALIFAX. 

CHARLES  GRIFFIN  <5  CO.'S  PUBLICATIONS. 
SECOND  EDITION,  Revised.    In  Large  8vo.  Projusely  Illustrated.  24$.  net.        JUST  OUT.    In  LargeSvo.     Cloth.     Very  Fully  Illustrated.      12s.6d.net' 

CENTRAL  ELECTRICAL  STATIONS : 
Their    Design,    Organisation,    and     Management 

By    CHAS.    M.    WORDINQMAM,    A.K.C.,    M.I.C.E.,    M.I.M.E. 
ABRIDGED    CONTENTS. 

Introductory.— Central  Station  Work  as  a  Profession.— As  an  Investment.— The 
Establishment  of  a  Central  Station.— Systems  of  Supply.— Plant.— Boilers.— Systems  of 
Draught  and  Waste  Heat  Economy.— The  Transmission  of  Steam.  -Generators.— 
Condensing  Appliances.— Switching  Gear,  Instruments,  and  Connections.— Distributing 
Mains.— Insulation,  Resistance,  and  Cost,— Distributing  Networks.— Service  Mains  and 
feeders.  —  Testing  Mains.  —  Meters  and  Appliances.  —  Standardising  and  Testing 
Laboratory.— Secondary  Batteries.— Street  Lighting.— Cost— General  Organisation.— 
Mams  Department—  InstaUation  Department.— Standardising  Department.— Drawing 
Omce.— Clerical  Department.— The  Consumer.— Routine  and  Main  Laying.— INDEX. 
"One  of  the  MOST  valuable  contributions  to  Central  Station  literaturB  we 

nave  had  for  some  time."— Electricity. 

ELECTRICITY   CONTROL. 
A  Treatise  on  Electric  Swltchgear  and  Systems 

of   Electric  Transmission. 

By  LEONARD  ANDREWS,   A.M.I. C.E.,    M.I.E.E., 
Ex-Member  of  Council  of  the  Incorporated  Municipal  Electric  Association  ; 

Consulting  Electrical  Engineer  to  Hie  Hastings  Corporation,  etc.,  etc. 

General  Principles  of  Switchgear  Design.— Constructional  Details.— Circuit  Breakers 
or  Arc  Interrupting  Devices.— Automatically  Operated  Circuit  Breakers.— Alternating 
Reverse  Current  Device!.— Arrangement  of  'Bus  Bars,  and  Apparatus  for  Parallel 
Running.— General  Arrangement  of  Controlling  Apparatus  for  High  Tension  Systems. 
—General  Arrangement  of  Controlling  Apparatus  for  Low  Tension  Systems.— 
Examples  of  Complete  Installations.— Long  Distance  Transmission  Schemes. 

•'  Well  written.  .  .  .  Admirably  illustrated.  .  .  .  The  diagrams  in  particular 

are  remarkably  good  and  clear."— Scotsman. 

London  :    CHARLES    GRIFFIN    &    CO.,    Ltd.,    EXETER    STREET,    STRAND,    W.C. 
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Buyers'   Directory — (Continued). 
Photo  Copying  Frames. 

1.  Halden  &  Co.,  8,  Albert  Square,  Manchester. 

B.  J.  Hall  &  Co.,  39,  Victoria  Street,  London,  S.W. 

Photographers. 
Booker  &  Sullivan,  67  and  69,  Chancery  Lane,  W.C. 

Elliott  &  Fry,  55,  Baker  Street,  London.  W. 

Pinch  Bars. 
Samson  &  Co.,  Garforth,  near  Leeds. 

Pipe  Wrenches  (Chain). 
Williams,  J.  H.,  &  Co.,  Brooklyn,  New  York,  U.S.A. 

Pistons. 

Lancaster  &  Tonge,  Ltd.,  Pendleton,  Manchester 

Planished  Sheets. 
Zeitz  &  Co.,  21,  Lime  Street,  London,  E.C. 

Porcelain. 
Gustav  Richter,  Charlottenburg,  near  Berlin,  Germany. 

Presses  (Hydraulic). 
Greenwood  &  Batley,  Albion  Works,  Leeds. 
Niles-Bement-Pond  Co.,  23-25,  Victoria  Street,  London,  S.W. 

Publishers. 

Crosby  Lockwood  &  Son,  7,  Stationers'  Hall  Court,  London.  E.C. Charles  Griffin  &  Co.,  Ltd.,  Exeter  Street,  Strand,  London,  W.C. 
Spon.  E.  and  F.  N.,  125,  Strand,  W.C. 
New  Zealand  Mines  Record,  Wellington,  New  Zealand. 

Pumps  and  Pumping  Machinery. 
Drum  Engineering  Co.,  27,  Charles  Street,  Bradford. 
Enke,  Carl,  Schkeuditz-Leipzig,  Germany. 
Fairbanks,  Morse  &  Co.,  126,  Southwark  Street,  London,  S. E. 
Fraser  &  Chalmers,  Ltd.,  3,  London  Wall  Buildings,  London,  E.C. 
J.  P.  Hall  &  Sons,  Ltd.,  Peterborough. 
Hathorn,  Davey  &  Co.,  Ltd..  Leeds,  England. 
Positive  Rotary  Pumps,  Ltd.,  23,  Northumberland  Avenue,  London, 

W.C. 
Tangyes,  Ltd.,  Cornwall  Works,  Birmingham. 

Radial  Drilling  Machines. 
Asquith,  William,  Ltd.,  Well  Road  Works,  Halifax. 
Greenwood  &  Batley,  Albion  Works,  Leeds. 
Niles-Bement-Pond  Co.,  23-25.  Victoria  Street,  London,  S.W. 
Northern  Engineering  Co.  (1000),  Ltd.,  King  Cross,  near  H.ilifax. 
Swift,  George,  Claremont  Ironworks,  Halifax. 

Rails. 
Wm.  Firth,  Ltd.,  Leeds. 

Railway  Wagons. 
Nye,  A.  W.,  no,  Cannon  Street,  London,  E.C. 
W.  R.  Renshaw  &  Co..  Ltd.,  Phoenix  Works.  Stoke-on-Trent 

Riveted  Work. 

F.  A.  Keep,  )uxon  &  Co.,  Forward  Works,  Barn  Street,  Birmingham. 

Roller  Bearings. 
Hyatt  Roller  Bearing  Co.,  47.  Victoria  Street,  London,  S.W. 

Roofs. 
D.  Anderson  &  Son,  Ltd..  Lagan  Felt  Works,  Belfast. 
Graham,  Morton  &Co.,  Ltd..  Leeds. 

Head,  Wrightson  &  Co.,  Ltd.,  Thornaby-on-Tees. 

Ropeways  (Aerial). 
Bullivant  &  Co..  Ltd.,  72,  Mark  Lane,  London,  E.C, 

Scientific  Instruments. 

Cambridge  Scientific  Instrument  Co.,  Ltd.  Cambridge. 

Spanners. 
Williams,  J.  H.   &  Co.  Brooklyn,  New  York.  U.S.A. 

Stampings. 

Thomas  Smith  &  Sons  of  Saltley.  Ltd.,  Birmingham. 
Williams,  J.  H.,  &  Co.,  Brooklyn,  New  York,  U.S.A. 

Stamps  (Rubber). 

Rubber  Stamp  Co.,  I  &   2,  Holborn  Buildings,  Broad  Street  Corner, Birmingham. 

Stamps  (Metal). 

Edward  Pryor  &  Son,  68,  West  Street,  Sheffield. 
Steam  Traps. 

British  Steam  Specialties,  Ltd.,  Fleet  Street,  Leicester. 
Lancaster  &  Tonge,  Ltd.,  Pendleton,  Manchester. 

Steam  Wagons. 

Thornycrof  t  &  Co.,  Ltd.,  J.  I.,  Chiswick,  London,  W. 
Yorkshire  Patent  Steam  Wagon  Co.,  Pepper  Road,  Hunslet,  Leeds. 

Steel  Tools. 

Saml.  Buckley,  St.  Paul's  Square,  Birmingham. 
Pratt  &  Whitney  Co.,  23-25,  Victoria  Street,  London,  S.W. 

Steel  Structures. 
Aslimore,  Benson,  Pease  &  Co.,  Ltd.,  Stockton-on-Tees. 

Stokers. 

Ed.  Bennis  &  Co.,  Ltd.,  Bolton,  Lanes. 
Meldrum  Brothers,  Ltd.,  Atlantic  Works,  Manchester. 

Stone  Breakers. 
S.  Pegg  &  Son,  Alexander  Street,  Leicester. 

Superheaters. 
A   Bolton  &  Co.,  40,  Deansgate,  Manchester. 

Time  Recorders. 
Howard    Bros.,  40,    Paradise   Street,    Liverpool,    and    100c,  Queen 

Victoria  Street,  London,  E.C. 
Recorders,  Ltd.,  171,  Queen  Victoria  Street,  London,  E.C. 

Tubes. 
Premier  Boiler  Tubes,  Ltd.,  28,  Victoria  Street,  London,  S.W. 
Thomas  Piggott  &  Co.,  Ltd.,  Spring  Hill,  Birmingham. 
Tubes,  Ltd.,  Birmingham. 

Turbines. 
Greenwood  &  Batley,  Albion  Works.  Leeds. 
S.  Howes,  64,  Mark  Lane,  London,  E.C. 

Typewriters. Elliott-Fisher  Co.,  85,  Gractchurch  Street,  London,  E.C. 
Empire  Typewriter  Co., 77,  Queen  Victoria  Street,  London,  E.C. 
Yost  Typewriter  Co.,  50,  Holborn  Viaduct,  London,  E.C. 

Valves. 
Holmes  &  Co.,  W.  C.,  Huddersfield. 
Hunt    &    Milton.    Crown    Brass    Works,    Oozells    Street     North, 

Birmingham. 
Scotch  and  Irish  Oxygen  Co.,  Ltd..  Rosehill  Works, Glasgow. 

Shaw,  Joseph,  Albert  Works,  Huddersfield. 
Winn,  Charles,  &  Co.,  St.  Thomas  Works,  Birmingham. 

Ventilating  Appliances. 
Matthews  &  Yates.  Ltd.,  Swinton,  Manchester. 

Wagons— Steam. Thornycrof t  &  Co.,  J.  I.,  Ltd.,  Chiswick,  London,  W. 

Weighing  Apparatus. 
W.  &  T.  Avery,  Ltd.,  Soho  Foundry,  Birmingham,  England. 
Samuel  Denison  &  Son,  Hunslet  Moor,  near  Leeds. 
Graham,  Morton  &  Co.,  Ltd.,  Leeds. 

Wells  Light. 
A.  C.  Wells  &  Co.,  iooa.  Midland  Road,  St.  Pancras,  London.  N.W 

Wind  and  Water  Supply  Machinery. 

Eric  S.  A.  Smith,  Bridlington. 

Wire  Working  Machinery. 
Ed.  Brand,  35,  Shakespeare  Street,  Manchester 

"  Woodite." 
"Wnodite"  Company.  Mitcham,  Surrey. 
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Illustration  shows 

Hydraulic  Flanging 
Press  (Progressive 
Type),  for  Flanging 
Boiler  Plates,  etc. RICE  &  CO. (Leeds) 

"" 

LIMITED, 

ENGLAND. 

HYDRAULIC 

Riveters,  Lifts, 

Presses,  Pumps, 

Cranes,  Accumulators, 

Punches,  Intensifies, 
Shears, 
Hoists, 

Valves, 

&c,  &c, 
ABC  Code,  4th  Edition,  used. 

Telegraphic  Address  :    "  Press,   Leeds." Telephone   No.  :    2362. 

FRIED.  KRUPP  A.-G.  GRUSONWERK, 
CRUSHING 
and  MINING 
MACHINERY, 

Sole  Representative  for  \Jkf 
Great  Britain  and  Ireland  :         WW  ■ 

Magdeburg= BucRau. 

Stone    Breakers,    Stamp    Batteries, 
Roller  Mills,  Edge  Runners,  Ball  Mills, 

TUBE    MILLS, 

Amalgamating,     Concentrating     and 
Leaching  Plant. 

Large  Testing  Station  at  the  Works. 

QTAIUIIUI  25>    College    Hill. O    I   /AlTllYI,        Cannon  Street,  LONDON,  E.C. 

MACHINE 
TOOLS, 

Special  &  General 
For  Engineers,  Ship- 

builders.BoilerMakers, 
Girder  Makers,  and 
Bridge  Builders. 

IF. J 
LIMITED, 

South  Parade, 
HALIFAX. 

Telegrams:   "Radial,  Halifax." 

Electric  Hauling 

Main  and 
Tail Main  Rope, 

Endless Rope 

and 
Portable, 

Hoisting, 

and    Hauling 
Gears. 

M.  B.  WILD  &  CO.,  35andco3r6p^f0"r.citcrhexber9' 
BIRMINGHAM. 
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Styles  of  Drive 
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Machine  Tools 

Belting      
Belting  and    Gearing Gearing 

36"  to  60  RADIALS HIGHEST 

RATE  OF 

FEEDS . . 

Largest  English  Makers. 

Northern   Engineering 
(1900)  Co.,  Ltd., 

No.  2  Gear  Feed  Universal  Miller. 

J*  Parkinson  6  Son, 
Shipley,  ENGLAND. 

CUNLIFFE  &  CROOM,  Ltd. 
Broughton  Lane, 

MANCHESTER. 

Railway 

Workshop 

Tools. 

Catalogue   upon 

application. Railway   Wheel  Lathe. 

BERTRAMS  LIMITED 
St.  Katharine's  Works,   Sciences,  EDINBURCH. 

London  Offiec :  *,l»v,     *^,  --t^  , 

Afloorgate Station 

Chambers, 

E.C. 

Self-Acting  Plate  Planing  Machine. 

•■•nuimr    Tfini  C    For  Engineers,  Shipbuilders, MACHINE   TOOLS  Boiler  Makers,  etc.,  ( 
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Laundry  Machinery 
and  Cooking 

Apparatus. 

W.  Summerscales  &  Sons,  Ltd. 
Phoenix  Foundry,  KEIGHLEY,  England. ON    APPLICATION. 

Please  mark  Inquiries  P.W. 

Dean,  Smith,  &  Grace, 
5 Lathe     Manufacturers, 

LTD., 

<S      Established 
a  1865. KEIGHLEY. 

WRITE      FOR      CATALOGUE. 

See    Our  Advertisement  next   WeeK. 

High-Class  Lathes 
AND 

Radial  Drills 
Write  tor  our  Lists. 

D.  MITCHELL  &  CO. 

Ltd., 

Parsonage  Works,  KEICHLEY. 

Telegrams :    "  Tools,    Keighley." 

On  War  Office  and  India  Office  Lists. 

High-speed  Planers. 
CUTTING   AT 

60  ft.  per  minute. 
RETURNING   AT 

loO  ft.  per  minute. 

Note  these  Speeds,  and  compare 

them  with  those  of  your  own 
Planers. 

36  in.  by  36  in.  by  10  ft.    Bate  man  High-speed   Planer. 

Bateman's  Machine  Tool  Co.,  Uh  Leeds. 
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DON'T    FORGET 

Lathes,  Planers,  and  Shapers 
ARE    OUR    SPECIALITIES. 

High-Gradc  Machines  Only 
in  StocK  for 
Immediate  Delivery. 

C.  Redman  &  Sons. 
National  Telephone  :  308. 

Telegrams:  "Redmans,  Engineers,  Halifax. HALIFAX. 

Turret  Lathes. 
BRITISH     MAKE     THROUGHOUT. 

See  our  page 

Advertisement 
next  week. 

THE   ECLIPSE   TOOL   MANUFACTURING  CO., 
LINWOOD,   near  GLASGOW. 

WELCOME 
ALL     VISITORS     TO 

OUR    WORKS 
WHO    ARE    INTERESTED    IN 

LATHES. 
JOHN  LANG  &  SONS,~s?iow. 

"SSSSS?,..  PATENT  FRICTION  CLUTCH  ^hpAung. &  BRIDGE'S *** 
WE      MAKE 

CLUTCHES, 
SHAFTING, 

GEARING    and 
HAULING 

INSTALLATIONS 

A    SPECIALTY. 

Sixty   Page  Work— Free. 
DON'T   MISS  THIS. 

Prevents  Accidents. 

Patentees  and  Sole  Makers  1 

DAVID  BRIDGE  &  CO. 
Castleton  Iron  Works, 

ROCHDALE,  LANCS. 

Hauling  Made  Reliable. 

London  Office  : 

35,  Queen  Victoria  Street, E.C. 
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«  » 

WE  MAKE 

HIGH-SPEED 
LATHES 

A  Speciality. 

"ACCURATE.'' "DURABLE." 

"POWERFUL." 
84 in.,  10in„  and  121b. 

Centres. 

REASONABLE  IN  PRICE. 

UNEQUALLED  IN  POWER. 

Sent)  us  pour 

Jnquirfes. 

NOBLE  &  LUND,  Limited, 
FELLING-ON-TYNE. 

ADVANCED  RADIALS 
For    HEAVY  DUTY. 

Specially    designed    to    meet    ALL 
the   requirements  of  MODERN 

CONDITIONS. 

CENTRAL  SPINDLE  THRUST, 

GREAT  BELT  POWER 

EFFICIENT  RUNNING 

CONSTANT    AT 
ALL   SPEEDS, 

At    HIGH    SPEED 

Without  Undue  Friction. 

Illustration    shows    5  ft.    machine. 

Radials,  from  3  ft.  6  in.  radius,  upwards. 

Verticals — Pillar  and  Box  Body. 
Girder  Radials  for  high  speeds. 

Horizontal  Drills,~2-in.  spindle  and  upwards. 
Horizontal  Boring  Machines,  2^-in.  spindle  and  upwards. 

WM  ASQUITH,  Ltd.. 
Well    Road    Works, 

HALIFAX,   England. 
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Packing,   &c. 

When  Specifying 
For  STEAM  TRAPS,   PISTONS,  METALLIC   PACKINGS, 

STEAM     DRYERS,  do  not  omit  to  state 

ii 

Lancaster 
It  will  ensure  you  obtaining  satisfaction. 

11 

(R.T.M.) 

Write  for  Catalogue     C. 

FIRST    ORDERS    SENT    ON    APPROVAL. 

LANCASTER  &  TONGE,  LTD 
PENDLETON,    MANCHESTER. 

WE  CHARGE  it  up 

to  Advertising  when 
you  ask  for  a  Set 
of  DANIELS 

P.  P.  P. 
for  Engine,  Pump, 
or  Compressor. 

The   Finest  and  Most 

Scientific  Rod  Packing 
made. 

Experts  handle  it  from 
first  to    last. 

So    don't    hestitate   to 

tell  of  your  wants. 

We'll     both    be    glad 

about  it  afterwards. 

PAT  AUO    7.  I89+. 

Quaker  City  Rubber  Co. 
Coronation  House, 

Lloyd's  Avenue, 

LONDON,  E.C. 
(Late  101,  Leadenhall  St.,  E.C.) 

RONALD  TRIST  &  CO.. 
Managers  for   Great  Britain. 
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CLAYTON,  SON  &  Co., 
LTD. 

HUNSLET,   LEEDS, 
MAKERS    OF    THE 

I  LARGEST  STEEL  TANK 
AND    THE 

LARGEST  GASHOLDER 

IN  THE  WORLD. 

ROOFING, 

CONSTRUCTURAL 

STEEL    WORK, 

PETROLEUM    TANKS. 

Wires : — 

"  Gas,  Leeds." 

London  Office : — 
60,  Queen  Victoria  Street. 

W.  &  O.  GlLMOUR, 
Machine  Belt  Manufacturers, 

St.  John's  Hill, 
EDINBURGH. 

Telegrams:  "Belting,  Edinburgh. "  Telephone;No.  :  575  Central. 

<£5< 

Belting 
MADE  FROM 

PURE  OAK  TANNED 

LEATHER. 

Quality  is  Our  First 
Consideration. 
For  over  Eighty    Years 

we  have  been  makers  ot 
Leather  Belting,  but  owing 
to  the  present  demands  of 
trade  we  have  just  laid  down 
extensive  plant,  and  are  now 
in  a  position  to  supply  Oals 
Tanned  Leather  Belting  at 
as  reasonable  a  price  as  is 
consistent  with  tirsi-class 

goods. 

Packing 
that 

Packs. 
Over    160,000  Supplied. 

BLOCK   PACKING. 

UNITED  STATES  METALLIC 

PACKING  CO.,  LTD.. 
Bradford. 

Contractors  to   H.M.  Government. 

BRADBURY  &  CO., 
LTD. 

Capstan 
Lathes  and 
Labour 

SavingTools.  — 

WELLINGTON 
WORKS, 

OLDHAM. 

Lists  Free. 

C 
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Denison's  "SSL  Wire  Tester. 
This    apparatus    is    arranged     for    ascertaining    the    tensil 

uta  strength  of  small  wire,  and  is  very  accurate. 

NO    LOOSE   WEIGHTS. 
ACCURATE    EXTENSION    GAUGE. 

Capacity  ...  1.003  lhs.  avoir.  (I) 
1.250  „  „  (2) 
1.500      „        „        (3) 

The  'poise    weight   carries   a  vernier  to  show  single  pounds. 

RAPID    IN    USE. 

PATTERN      B. 

Saml.   DENISON 

&  SON,  Ltd., 
Hunslet  Moor, 

Telegrams  : 
'  WEIGH.  LEEDS." 

Near    LEEDS. 

Stone    Breakers 
(Improved    BlaKe   Type.) 

Rollers, 

Screens, 

Gravel  Washers, 

Concrete  Mixers. 

Section  o/  Machine. 

SAMUEL  PEGG  <3  SON, 
National  Telephone  104. Alexander   Street,   LEICESTER,    ENGLAND 
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Wlirortf  Systems  for  Engineers ,| 

'"2L  I  SY/^'HiTTA 
A   Good  System 

Is  that  system  which  enables  you  to  know  all  the  vital  and 
important  features  in  connection  with  your  business. 

It  should  tell  you  if  there  are  any  weak  spots  that  need  bolstering, 
and  if  there  are  any  leaks  that  need  repairing. 

It  should  tell  you  how  to  instil  new  life  and  vigour  into  your 
organisation,  so  that  it  will  have  a  steady,  healthy  growth. 

To  be  A  GOOD  SYSTEM  it  must  do  this  with  a  minimum  of 

time,  labour,  and  expense. 

We  have  made  a  study  of  this  subject,  and  many  well-known  firms 
will  endorse  ROCKWELL-WABASH  BUSINESS  SYSTEMS. 

If  you  will  fill  in  the  coupon  below  indicating  the  subjects  you  are 
interested  in,  we  will  send  you  our  Information  Blanks  relating  to  them, 
and  upon  receipt  of  the  information  asked  for,  will  be  able  to  advise 
you  as  to  your  needs  for  A  GOOD  SYSTEM. 

Messrs.     ROCKWELL-WABASH     CO.,     LTD., 
69, Milton  Street,   London,    E.C.  ;    164,    Buchanan    Street,    Glasgow;    50,   Deansgate   Arcade,   Manchester. 

Please  send  us  your  Information  Forms  relative  to  subjects  below  numbered   ,  which  are  to 
be  sent  without  expense  or  other  obligations  upon  us. 

Name 

Address, 

Business 

p— 4 

1. 

2. 

3- 

4- 
5. 

6. 

7- 
8. 

FACTORY   COSTS 
STORES   LEDGERS 
PERPETUAL   CARD  LEDGERS 

QUOTATIONS-GIVEN 
QUOTATIONS— RECEIVED 
ADVERTISING    RECORDS   FOR 
ADVERTISERS 

ADVERTISING    RECORDS   FOR 
AGENTS 

ADVERTISING    RECORDS   FOR 
PUBLISHERS 

9- 

10. 11. 

12. 
13. 

M- 

15- 

16. 17. 

18. 

STAFF  REGISTER 
CUSTOMERS  LISTS 
ADDRESSING   LISTS 

FOLLOW-UP-SYSTEMS— S\LES 
FOLLOW-UP-SYSTEMS-OVER- 

DUE ACCOUNTS 
CREDIT  RATINGS 

SHAREHOLDERS'  REGISTER 
FILING  CATALOGUES 
FILING  CORRESPONDENCE 
FILING  INVOICES 

]o. 
20, 
21. 

22, 

23- 
24- 

25- 

26 

PATTERN  RECORDS 
DRAWING  RECORDS 
ORDER  SYSTEMS 
DOCTORS,    DENTISTS,    AND 

OCULISTS 
MEMBERSHIP   RECORDS 
INSURANCE  RECORDS  FOR 

COMPANIES 
INSURANCE  RECORDS  FOR 

BROKERS 
INSURANCE  RECORDS  FOR 

AGENTS 

C  2 
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MATTHEWS  &  YATES,  Ltd., 
«=—    Swinton,    MANCHESTER. 

Alternating 
Current   Fans 

Any  SIZE  .  .  . 
Any  VOLTAGE 

Any  PERIODICITY. 

  *tjf*   

INDUCTION      MOTORS. 

^flyy^f  These  Fans,  having   no  rubbing  parts  for 
electrical  contact,   and   being   fitted   with 

Send    for    Catalogue    of    other    Specialities.  oil  ring  be tw^lLSL **  m°DthS 

iU  CATALOGUE  COVER. 
Those   who    issue    CATALOGUES    ought 

to    see    this. 

New    Editions    as    issued    can    be 

inserted,  old   Editions  withdrawn. 

CHEAP    AND     EFFECTIVE. 
COVER    WITH     SECTIONAL     CATALOGUE 

INSERTED.; 

Sample      Cover     on     anjalicartiox* :  — 

THE  TRADING  &  MANUFACTURING  CO.,  Limited, 
■£is^       27.    Fleet    Street,    LONDON,    E.C. 
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The  Standard 
of  Comparison. 

,vKPllTop 
•The  Desk  that  Delights  • 

Most  elegantly  designed  and  finished. 

Full  of  convenient  devices  other  Desks  have have  not  got. 

'fMBMk         Sent    to   your   door   on 
"^^^    receipt  of  deposit,  balance 

at  convenience. 
£1 

Prices  from  £4  15s.,  carriage 
Its  ingenious  construction,  absolute  convenience  and  elegance  have 
made  it  the  favourite  desk  with  thousands  of  business  and  literary 
men.  Full  of  natty  contrivances  for  saving  time  and  worry.  No  lost 

papers — everything  in  its  olace  and  automttically  locked  up.  An 
office  necessity.  Essential  to  the  complete  furnishing  of  every 

cultured  home. 

Write  To=Day. 
A  Postcard  now  will  bring  you  our  hand- 

some Desk  Catalogue.  Elegantly  illustrated 
and  finished.  Contains  many  valuable  hints 

on  furnishing.    Don't  delay  sending. 

T.  INGLESANT  &  SONS,  Ltd., 
Upholsterers  and  Cabinet  Makers  by  Royal 

Warrant  to  His  Majesty  the  King, 

Atlas  House.Leicester. 
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Automatic 
Notching 

Press ConsfTruKore.      LiP.        ,_~ 

<2>e>  <s 

Fkesses  Dies , 

&TAMP5  0*     1 
'Sheet- MEFfvL 

Coins,  £?-  «, 
Drawing  Press 

IMPROVED 

^utorrjatic 
Numberit]g 

Machine 

STEEL 

WHEELS. 

Inexpensive 

First-class 

Machine. 

OUR  SPECIALITIES: 

Perforating  Presses 
Embossing        „ 

Company  Seals 

Steel  Dies  and  Punches 

Wrot-iron  Brands 

Patent  Stencil  Drums 

&  Stencil  Plates 

ENGINEERS 

INSTRUCTION 

and  NAME  PLATES. 

THE    RUBBER     STAMP    COMPANY' 
4,  Broad  St.  Corner,  BIRMINGHAM. 

Write  for  Prices  and  Particulars 
.  .  OF  OUR  .  . 

NEW  "STANDARD 
MACHINES. 

They  will 
interest 

Best 
Material, 

Workmanship, 

and  Design. 

PHENIX  DYNAMO 

MFG.  CO.,  Ltd., 
Thornbury  Works,   BRADFORD. 

London  Office  :  17.  Victoria  St.,  Westminster,  S.W. 
Ttttrraphic Address  ;  "Phedyna,  London."     Telephone:  1061  Victoria 

Dynamos AND 

Motors 
for  all 

purposes. 

NEWTON BROS., 

DERBY. 

High-class  Lubricants 
FOR  MACHINERY 

OF  EVERY 

DESCRIPTION. 

BLUMANN    &   STERN,    Ltd.  Plough    Bridge,  Deptford,  LONDON,  S.E. 
Contractors   to    H.M.  Government,    Home    and    Foreign    Railways,  6c. 
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Some  "Swan"  Points. 
WHICH  WOULD 

SUIT  YOU? 

For  a  Bold   Hand 

For  an    Easy    Running    Hand 
For  Book-keeping 

For  Shorthand   - 

use  a   Broad    Point,    say    a    "J"    Swan. 

,,  Turned-up  "Swan." 
,,  Short   Medium    Point    "Swan." 

,,  Long  Fine  Point   "Swan." 

I 
Broad. Med.  Brd.  Medium. 

Fine. 

EVERY    STEEL    NIB    CAN    BE 
SUCCESSFULY     MATCHED    IN A  "SWAN 

f»     FOR  EVERY  HAND  AND  EVERY 
WORK. 

Prices  from   IOs.    6d.,    I6s.    6d..    25s.,    up   to   £20,    post   free. 
Of  all  Stationers  and  Jewellers.  Write  for  New  Catalogue,  post  free. 

79  &  80,  High  Holborn,  W.C.,  93,  Cheap- 
side,  E.C.,  95a,  Regent  St.,  W.,  London; 

3,  Exchange  Street,  Manchester;  and  Brentano's,  37,  Ave.  de  l'Opera,  Paris. 

MABIE,  TODD,  &  BARD, 

FAIRBANKS=ESSEX 

Motor-Car  Cylinder   Lubricator. 

This  Oil  Cup  is  for  oiling  the  Cylinder  of  the  Motor  only.  It  can 

be  located  wherever  convenient  on  the  Car  and  connected  to  the  engine 

by  a  tube.  The  feed  can  be  started  and  stopped  by  the  handle  B  attached 

on  the  outside  of  the  Car,  near  the  driver's  seat.  The  flow  of  oil  is 
adjusted  and  regulated  by  the  milled  nut,  and  when  the  proper  feed 

has  been  obtained  the  milled  nut  is  locked  by  the  wing  nut  under  it. 

The  extension  A  can  be  carried  to  any  desired  length,  and  even  at 

an  angle  by  the  use  of  a  Universal  joint. 

WRITE     FOR    CATALOGUE     No.     229. 

The   Fairbanks  Company, 
GLASGOW     OFFICE 

56,  Bothwell  Street. 78-80,    City   Road,    LONDON,    E.C 
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\  MONG  the  various  subjects  dealt  with  at 

the  Liege  meeting  of  the  Institution  of 

Mechanical  Engineers,  the  most  appropriate  was 

probably  that  of  M.  Rodolphe  E.  Mathot,  ot 

Brussels,  on  the  growth  of  large  gas-engines  on  the 
Continent.  Members  had  the  opportunity  of 

inspecting  some  of  the  installations  described, 

with  the  subject  fresh  in  mind,  and  the  paper 

will  serve  to  remind  inventors  that  the  large 

gas-engine,  though  marvellously  developed 
during  the  past  five  years,  is  still  capable  of 

improvement.  As  the  author  pointed  out 
there  is  much  to  be  done  also  in  the  direction 

of  eliminating  impurities  in  the  gas.  In  spite 

of  all  precautions,  tar  still  remains  the  principal 

element  destructive  to  the  engine.  It  adheres 

to  the  sides  of  the  passages,  causes  the  valves  and 

piston-rings  to  stick,  thus  preventing  their 
proper  action.  It  also  deposits  itself  in  the 

cylinder  where  it  finally  gives  rise  to  premature 

ignitions.  Certain  coke-oven  gases  contain  as 
much  as  1  gramme  of  tar  per  cubic  metre. 

It  is  this  very  question  of  tar  which  compels 

us,  in  order  to  avoid  great  complications,  to 

employ  exclusively  non-caking  anthracite  coal 

for  suction  gas-producers  now  so  largely  in 
use  owing  to  their  simplicity  and  economical 

efficiency.  M.  Mathot,  it  should  be  noted, 

mentions  no  difficulties  which  can  be  regarded 

as  insuperable.   In  fact,  he  is  sanguine  that  gas- 

engines  will  presently  constitute  one  of  the  most 

remarkable,  industrial  victories  of  the  age  in 

which  we  live.  Readers  will  doubtless  re- 

member that  the  question  of  large  gas-engines 
was  dealt  with  prominently  in  a  series  of  articles 

MR.    WILLIAM    KERR   GEORGE, 

President  of  the  Canadian  Manufacturers'  Association, 
the  members  of  which  are  now  making  a  tour  of 
Great  Britain. 
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in  Page's  Weekly  last  year.  Another  paper 

of  exceptional  local  interest  was  Professor  Paul 

Habet's  contribution  on  "  Electric  Winding 

Machines,"  and  that  the  programme  generally 
has  so  strongly  enhanced  the  interest  of  the 

Liege  visit,  reflects  considerable  credit  upon 

the  organisers. 

Mr.  William  Kerr  George,  the  President  of  the 

Canadian  Manufacturers'  Association,  whose 
portrait  appears  on  the  previous  page  is  the 
official  head  of  an  organisation  of  considerable 

importance  in  Canada,  and  some  300  members 
of  it  are  now  making  an  industrial  tour  of 

these  islands.  They  were  received  by  the  King 

on  Monday  last,  and  they  have  scarcely  a  free  day 

during  the  period  of  their  official  visit.  They 

began  with  the  London  Docks  on  Tuesday,  and 

the  provincial  tour  of  the  party  includes  all 

our  great  industrial  show  places.  Yet,  as  Mr. 

George  took  occasion  to  point  out  to  a  repre- 
sentative of  this  journal,  the  educational  side 

is  not  the  most  important  on  the  present 
occasion.  The  visit  of  these  Canadian  kinsmen 

stands  for  something  more  than  that. 

The  Association  itself  is  an  important  one, 

having  been  in  existence  nearly  forty  years, 

although  it  is  only  comparatively  recently  that 
it  assumed  a  national  character.  It  has  now 

branch  offices  in  many  parts  of  the  dominion, 

and  is  representative  of  all  that  is  best  and  most 

progressive  in  Canada's  industrial  life.  The 
Association  works  through  a  number  of  standing 

Committees.  There  is,  for  instance,  the  Com- 
mercial Intelligence  Committee,  which  gathers 

news  from  all  parts  of  the  world  for  the  benefit 
of  its  members,  and  this  committee  has  proved 

of  material  assistance  in  extending  the  export 

trade  of  the  Dominion.  Many  people,  says  Mr. 

George,  do  not  realise  the  important  place  now 

occupied  by  manufacturing  industries  in  Canada. 

They  think  of  it  as  an  entirely  agricultural 

community,  and  yet  it  is  a  fact  that  the  value 
of  the  output  from  Canadian  factories  in  1901, 

the  year  of  the  census,  not  taking  into 

account  any  factory  employing  less  than  five 

hands,  was  within  £6,000,000  of  the  total 

combined  value  of  the  output  of  the  agricul- 
tural, dairy,  mining,  fishing,  and  all  other industries. 

Another  committee  of  the  Association  is 

the  Transportation  Committee,  which  is  under 

the  management  of  an  expert  railway  man, 

and  which  takes  up  any  question  of  freight 
rates  on  behalf  of  the  members  of  the  Associa- 

tion, and  if  considered  necessary,  brings  it  before 

the  Railway  Commission.  This  Committee 

has,  says  Mr.  George,  been  of  very  great  service 
to  the  members,  and  the  Association  can  claim 

that  it  has  won  practically  every  case  which 
it  has  decided  to  take  before  the  Commission. 
The  Tariff  Committee  deals  with  all  matters 

coming  under  that  head  as  they  concern  the 

interests  of  manufacturers,  while  the  Parlia- 

mentary Committee  keeps  a  close  watch  upon 

all  legislation  affecting  manufacturers,  and 

while  endeavouring  to  safeguard  the  interests 
of  its  members,  has  endeavoured  to  steer  a 

reasonable  course,  with  the  result  that  it  has 

brought  about  the  defeat  or  secured  the  with- 
drawal of  every  bill  to  which  it  has  offered  its 

opposition.  Even  in  such  a  matter  as  fire  in- 
surance, a  department  has  been  created  and 

put  in  charge  of  a  capable  fire  insurance  man, 

who  will  report  upon  risks  and  offer  advice 
calculated  to  secure  to  members  satisfactory 
and  equitable  rates  from  the  insurance  com- 

panies. 
Although  this  is  the  first  time  the  Association 

has  visited  Great  Britain,  in  its  corporate 
capacity,  its  members  have  made  extensive 

tours  of  the  Dominion  itself,  and  Mr.  George 
thinks  it  has  done  something  to  build  up  a 
national  feeling  as  to  the  importance  of  Canada 
as  a  portion  of  the  Empire.  Mr.  George  states 
that  the  reason  for  this  special  trip  to  Europe 
is  as  much  as  anything  else  to  bring  Canada 
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into  closer  touch  with  Great  Britain,  and  to  bring 

home  the  advantages  as  well  as  the  responsi- 
bilities of  Empire.  The  tours  of  inspection, 

the  visits  to  Birmingham  and  Leeds,  to  Sheffield 

and  to  Newcastle,  and  the  bringing  of  the 

representatives  of  Canadian  manufacture  into 
close  touch  with  those  concerned  in  our  own 

*  great  industries  are  all  held  by  Mr.  George  to 
be  means  to  one  end,  the  extension  and  the 

strengthening  of  the  imperial  instinct. 

In  view  of  the  importance  of  a  cheap  and 

simple  source  of  power  to  agriculturists,  the 

Highland  and  Agricultural  Society  of  Scotland 

have  decided  to  carry  out  a  series  of  compara- 
tive trials  of  suction  gas  producers  and  gas 

engines  at  their  forthcoming  Glasgow  show- 
No  award  is  to  be  made,  but  a  full  report  will  be 

prepared,  giving  the  results  of  the  trials,  which 

will  commence  on  the  29th  inst.  Two  cl;i 

of  plant  are  specified,  viz.,  capacity  5  to  8 

b.h.p.,  and  15  to  20  b.h.p.  at  full  working  load. 

Each  plant  will  be  subjected  to  three  complete 

tests  to  determine  the  fuel  consumption  at  : 

(1)  full  load,  (2)  half  load,  (3)  light  load.  In 

addition,  there  will  l>e  a  further  test  to  ascertain 

the  length  of  time  required  to  get  a  plant  up 

to  full  working  load,  starting  with  producer 

empty  and  cold.  In  each  of  the  first  three 

tests  the  time  of  starting  a  test  will  be  taken 

when  the  producer  is  filled  with  fuel  to  a  definite 
level,  which  will  be  noted,  the  ashes  and  clinker 

having  been  previously  cleaned  out,  and  the 

engine  working  steadily  at  the  stated  load. 

At  the  end  of  the  test  the  producer  will  be 

brought  to  the  same  condition  as  to  fuel,  etc., 

as  at  the  start,  and  the  fuel  consumption  deter- 
mined from  the  amount  introduced  into  the 

producer  during  this  period.  The  ashes  and 

clinker  formed  during  each  test  will  be  weighed 

and  samples  taken.  The  producer  will  be 

examined  from  time  to  time  during  the  tests 

to  see  that  it  is  being  properly  worked.  The 
duration  of  each  of  the  first  three  tests  will  not 

be  less  than  eight  hours,  and  may  be  extended. 

Last    week    we    discussed    the    necessity    for 

special   motor-car   ways.     While    present   con- 
ditions exist,  the  manufacturers  of    motor-cars 

can  do  something  to  abate  the  nuisance,  for  it 
has   been  shown  that  the  structure   of  the   car 

materially     affects     its     dust-raising     qualities. 

In  the  recent  dust-rasing  investigation  by  the 
Automobile    Club,    it    was    demonstrated    that 

hard    tyres    are    better    than    soft    to    prevent 

dust  raising,  and  narrow  tyres  are  better  than 
broad,  because  there  is  less  of  the  tyre  on  the 

ground.     Big    mud-guards    may    have    a    bad 
influence,   especially   if   they   come    low   down. 
Cars  which  are  low  underneath  are  worse  than 

cars  a  long  way  off  the  ground,  for  low  cars 

sharpen  the  draught,  whereas  high  cars  lessen 
it.     Smoothness  of  bottom  shape  and  absence 

of  forward  coning  are  infinitely  more  important, 

for  they  tend   to   prevent  eddies  and  strongly 

agitated     movements     of     the     air.     There    is 

evidence  that  cars  should  slope  upwards  towards 

the  back,  because  the  air  is  then  free  to  get  away 

slowly,  without  any  disturbance,  and  no  effect 

is  produced  on  the  dust. 

Notwithstanding  the  decision  of  the  Panama 

Committee  to  throw  open  the  supply  of  machinery 

to  the  entire  world,  considerable  doubt  is  en- 
tertained as  to  whether  the  invitation  is  seriously 

meant.  Not  only  are  tenders  apparently  only 

being  advertised  in  America,  but  the  time  for 
sending  in  prices  is  so  short  as  practically  to 

exclude  European  manufacturers.  At  the  same 

time,  the  Board  of  Trade  has  arranged  for 

telegraphic  transmission  of  all  contracts  likely 
to  be  of  service  to  British  manufacturers. 

There  appears  to  be  a  strong  feeling  in  America 
that  the  Canal  should  be  in  all  respects  a  home 

production,  and  the  Commission  has  been 
strenuously  criticised  because  it  proposes  to 

purchase  over  here  the  two  steamships  which 

it  needs  to  ply  between  America  and  Panama. 

There  really  is  no  occasion  for  this  attitude. 

Our  purchase  of  the  Atbara  Bridge  from  America 

offers  an  exact  parallel. 
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MEETINGS,  ETC.,    FOR   THE   ENSUING    WEEK. 

Friday,  June  23, — Municipal  County  Engineers  :  Annual  Meeting. — 
Institution  of  Mechanical  Engineer?,  Last  Day,  Summer 
Meeting  at  Liege. 

Monday,  June  26.— International  Congress,  Mining  and  Metallurgy, 
opens  at  Liege. — Junior  Institution  of  Engineers  :  Opening 
of  Coming  of  Age  Meeting  in  London. 

TUESDAY,  June  27.  —  Incorporated  Municipal  Electrical  Engineers: 
Annual  Convention  opens  at  Edinburgh. 

Wednesday  Jlne  28.— Society  of  Arts:  Annual  General  Meeting. 

THURSDAY,  June  29.— Society  of  Arts,  Conversazione.— British  Associa- 
tion of  Waterworks  Engineers :  Annual  Meeting  opens 

at  Hastings. 

NEWS    ITEH5. 

A    Panama  dispatch   states   that    the    yellow  fever 
is   decimating   the   ranks  of    the   « 
in  the  canal  operatic 

Sir  John  Wolfe  Barry  has  been  appointed  Chairman 

of  the  Engineering  Standards  Committee  in  succession  to 
to  the  late  Mr.  Jam 

Considerable  prog.  With  the  steel- 
rail  mill  of  the  Dominion  Iron  and  Steel  Company, 

at  Sydney,  N.S.  The  full  capacity  of  the  mill  will  be 
1,000  tons  per  day. 

It  is  stated  that  the  directorate  of  Nobel's  Dynamite 
Trust  have  arranged  with  the  Government  of  .the  Mikado 

for  the  erection  of  a  factory  in  Japan  for  the  manufac- 
ture of  blasting  explosives  and  war  material. 

Orders  have  been-  issued  at  the  North- Kastem 

Railway  Company's  works  at  Gateshead  for  the  con- 
struction of  twenty  new  class  locomotives  of  average 

weight  and  haulage  capacity.  A  number  of  steam 
autocars,  similar  to  those  now  in  service  between  the 

Hartlepools  and  on  the  newly  opened  Ponteland  line, 

will  shortly  be  commenced. 

The  following  obsolete  vessels  are  ordered  to  be 

offered  for  sale  at  Portsmouth  Dockyard  on  July  nth  : 

Cruisers  Hector,  Orlan-lo,  Magiccienne,  Blanche,  Iris, 
Blonde,  Fearless,  and  Barossa  ;  torpedo  gunboats 

Jaseur,  Boomerang,  Karrakatta,  and  Grasshopper,  the 

sloop  Beagle,  gunboats  Fancy  and  Pincher,  the  late 

Admiralty  yacht  Enchantress,  the  hulks  Pitt,  Lion- 

Myrtle,  and  Hamadryad,  sailing  brigs  Nautilus  and 

Liberty,  and  the  tank  vessel  Pclter. 
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Mining  Institute  of  Scotland. 

The  coal-producing  possibilities  of  Fifeshire  were 
very  strikingly  emphasised  on  Saturday  to  the  160 

members  of  the  Mining  Institute  of  Scotland  who  made 
the  district  the  venue  of  their  annual  excursion.  The 

Mary  pit  at  Lochore,  which  is  at  present  being  sunk 

and  fitted  up,  aroused  considerable  interest,  and  it  is 

claimed  that  two  years  hence,  when  it  is  expected  to 

be  in  full  operation,  it  will  be  one  of  the  finest  pits  in 

Britain.  The  area  which  the  pit  is  intended  to  work 

is  calculated  to  contain  upwards  of  30,000,000  tons  of 

coal.  A'mile  or  so  distant  from  Lochore  is  the  Aitken 
pit,  Kelty,  which  is  1,260  feet  deep,  and  has  a  daily 

output  of  2,000  tons.  The  output  here  for  1904  was 

almost  500,000  tons,  and  it  is  the  sanguine  expectation 

of  the  promoters  that  the  Mary  pit  will  even  establish 
a  finer  record. 

The  Metropolitan  District  Railway  has  opened  a  new 

piece  of  electric  railway  between  South  Acton  and 

Hounslow.  It  is  expected  that  the  running  of  the 

electrically  propelled  trains  on  the  Inner  Circle  will  be 
commenced  early  in  July. 

Marconigrams. 

Mr.  Marconi  is  said  to  be  confident  that  when  his 

new  plant  is  in  operation  at  Glace  Bay,  messages  will  be 

sent  at  a  speed  of  over  one  hundred  words  a  minute. 

Over  $220,000  has  already  been  expended  on  the- 

station,  in  connection  with  which  eight  spars,  each  180  ft. 

high,  have  been  placed  in  position,  to  be  supplemented 

by  sixteen  more  at  an  early  date.  Several  other  stations 

on  the  coast  will  also  be  placed  in  operation,  and 

with  successful  culmination  of  this  project  steps  will  be 
taken  to  communicate  with  Gibraltar  and  Mediter- 

ranean. The  projected  stations  at  Halifax  and  Sable 

Islands  will  be  installed  this  summer,  and  it  it  ex- 

pected that  overland  communications  will  be  made 

to  Winnipeg  and  Vancouver  before  the  end  of  the  presen 

year. 
Indian  Irrigation. 

The  Government  of  India  recently  published  tlu 

report  of  the  chief  engineer,  Mr.  J.  Benton,  CLE., 

on  the  Project  Estimates  of  the  Upper  Jhelum,  Upper 

Chenab,  and  Lower  Ban  Doab  canals,  the  construction 

of  which  has  been  itcentlv  authorised.  The  entire 

scheme  is  one  of  considerable  importance  and  mag- 
nitude, involving  an  expenditure  of,  approximately 

£5,216,000.  The  following  are  the  leading  particulars 

concerning  the  three  canals  : — 

Length  of  Main  Line  (miles)  j 

Length  of  Branches  (miles)  j 

Length  of  Distributaries  )  I (miles)     S  | 

Discharge  at  Head  of  I 
Main  Line  (cusecs)    \ 

Annual  Irrigation  (acres)  ... 

Annual  Gross  Revenue,  \  I 
Direct  and  Indirect  >  I 
(rupees)   ) 

Annual  Nett  Revenne, } 
Direct  and  Indirect  ■ 
(rupees)   <   ) 

48 

562 

8,500 

344.0° 
18,35.040 

99 

"3 

1,092 

11,694 

648,367 

32.14,789 

13,60,720  j  25,66,422 

43 

113 

1,060 

6,481 

882,528 

45,32,640 38,70,744 

REVOLVIN  G   ELEMENT   OR    RUNNER   OF   THE   DOBEE 

TANGENTIAL   WATERWHEEL.      (See  fagC    I35O.) 

The  annual  amount  of  land  to  be  irrigated  by  these 

canals  is  estimated  to  be  1,875,855  acres,  while  it  is 

highly  probable  that  this  will  exceed  2,000,00c  acres 

as  the  works  become  fully  developed.  On  their  com- 
pletion famines  ought  to  cease  in  the  Gujrat  district, 

which  will  be  irrigated  by  the  Upper  Jhelum  Canal ; 
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the  dense  population  of  the  Upper  Rechna 

Doab,  to  be  irrigated  by  the  Upper  Chenab 

canal,  will  find  their  circumstances  greatly 

improved  ;  while  the  Sharakpur  lahail  of 

the  Lahore  district  will  become  as  prosperous 

as  the  Chanab  Canal  Colonies,  and  the 

great  unfructuous  dry  jungle  wastes  of 

the  Lower  Ban  Doab,  to  be  irrigated  by 

the  Lower  Bari  Doab  Canal,  will  become 

one  of  tne  richest  and  most  fruitful  in 

the  province.  In  addition,  the  widespread 

failure  of  crops  dependent  on  rainfall  in 

Gujrat,  Shahpur,  Gujranwala,  Lahore, 

Montgomery,  and  Moultan  districts,  may 

be  expected  to  practically  cease  tor  those 

portions  of  these  districts  which  lie  within 

the  tracts  commanded  by  the  proposed 
works. 

Green's  Eeonomiser  at  Liege    Exhib  - 
tion. 

The  British  Section  in  the  Machinery  Hall 

at  Liege  Exhibition  is  situa  ed  at  the 

extreme  end  of  the  Machinery  Hall,  and 

is  but  a  poor  representation  of  the 

engineering  firms  of  this  country,  there 

being  only  seven  exhibitors  in  all.  It  is 

bounded  on  one  side  by  the  German 

Section,  by  the  American  Exhibition 

another,  and  on  the  third  side  by  the 

Belgian  Section.  Messrs.  E.  Green 

and  Son's,  Ltd.,  stand,  illustrated 

herewith,  occupies  a  corner  position  in  the  British 

Section,  and  they  certainly  have  made  the  most  of 

the  smell  space  allotted  to  them.  At  this  stand  the 

well  -known  Greea's  Eeonomiser  is  shown,  the 

apparatus  exhibited  containing  seventy-two  heating 
tubes,  equalling  720  square  feet  of  heating  surface. 

The  scraper  gearing  is  in  motion,  oeing  driven  by  a 

1  h.p.  electric  motor  attached  to  the  gearing  frame  on  the 

top  of  the  apparatus.  The  eeonomiser  is  erected  on 
a  brickwork  foundation,  faced  with  white  tiles,  which 

materially  adds  to  the  appearance  of  the  exhibit. 

The  eeonomiser  is  of  the  high-pressure  type,  constructed 
to  work  from  160  to  200  lb.  pressure  on  the  square  inch. 

Attached  to  the  gearing  frame  also  is  a  small  horizontal 

steam  engine  which  shows  the  alternative  method  of 

driving  the  gearing  where  electric  current  or  other 
methods  are  not  available.  At  the  stand  also  Messrs. 

Green  show  a  very  ornate  medal  case,  wherein  are 

displayed  the  numerous  medals  that  have  been  awarded 

for  their  apparatus. 

GREEKS   ECOXOMISER    AT    LIEGE   EXHIBITION 

The  Zoelly  Turbine, 
The  illustration  on  page  1329  shows  the  Zoellv 

turbine  under  construction  by  Messrs.  Escher,  Wyss 

and  Co.,  Zurich.  Dr.  A.  Stodola,  in  his  new  work  on 

steam  turbines,  gives  a  very  complete  account  of 

a  series  of  experiments  made  with  a  steam  turbine 

set  up  in  the  shops  of  the  Escher,  Wyss  and  Cie 

Machine  Works,  Zoelly  system,  for  a  normal  load  of 

500  h.p.,  with  10  atmospheres  boiler  pressure  (1617 

pounds  per  square  inch  absolute)  and  3,000  revolu- 

tions   per  minute. 
The  turbine  is  described  as  a  many  stajje  impulse 

turoine,  lying  to  a  certain  extent  at  the  boundary 

between  the  ''nozzle"  and  the  "blade"  types.  In 
this  turbine  there  are  only  so  many  stages  chosen  that 

the  guide  arrangements  may  be  constructed  from 

ordinary  blades  without  using  the  nozzle  form,  whose 

divergence  is  looked  upon  as  harmful.  [A  distinguishing 

feature  is  the  radial  divergence  of  the  rotating  blades, 

which  makes  possible  the  use  of  smaller  exit  angles. 
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The  Junior  Institution  of  Engineers. 
The  summer  meeting  of  the  Junior   Institution  of 

Engineers  is   this   year   to   be  of  a   special   character 
in  celebration  of  the  Society's  coming  of  age.      It   is 
to  be  held  earlier  than  usual  so  as  to  inclu.lt'  Foundation 

Day  (the  June  30th),  and  will  open  on  Monday  morn- 
ing, June  26th,  when  the  Lord  Mayor  and  the  Sheriffs 

will  receive  the  members  in  the  Council  Chamber  of 
the  Guildhall  of  the  Corporation  cf  the  City  of  London. 
The  proceedings  will   include  the  reception  of  repre- 

sentatives  of   kindred    associations,    the    presentation 
of  a  historical  note  by  Mr.  \Y.  J.  Tennant,  Past-Chair- 

man ;    a  short  address  by  the  President,  Mr.  W.  H. 
Lindley,  of  Frank  fort -on-Maine  ;    and  votes  of  thanks 
after  which  an  adjournment  will  be  made  for  luncheon. 

In    the   afternoon    there   will    be   a   special   visit    of 
inspection  of   St.  Paul's  Cathedral,  under  the  guidance 
of    the    Archdeacon    of    London    and    the    Consulting 
Architect,     Mr.   Somers  Clarke,    followed    by   a  choral 
service  with  appropriate  anthem,  by  permission  of  the 
Dean  and  Chapter,  Sir  George  C.  Martin,  Mus.  Doc, 
the    organist    of    the    Cathedral,  at    the    organ.     The 
members  are  afterwards   to   be  received   by   the   Lord 
Mayor  and  Lady  Mayoress  at  the  Mansion  House. 
On  Tuesday  both  the  morning  and  afternoon  will 

be  devoted  to  visiting  Woolwich  Arsenal,  under 
arrangements  specially  made  by  Mr.  H.  F.  Donaldson, 
Chief  Superintendent  of  Ordnance  Factories.  In 
the  evening  a  reception  will  be  given  by  the  Institution 
at  the  Royal  United  Service  Institution,  Whitehall. 
The  museum  will  be  open,  a  regimental  band  will 
perform,  vocal  selections  will  be  rendered,  and  short 
illustrated  lectures  by  Professor  Lambert  and  Mr. 
J.  P.  Maginnis  are  announced  in  the  programme. 

For  Wednesday,  visits  have  been  arranged  to  the 
Royal  Mint,  Messrs.  Yarrow's  works,  Poplar,  the  North 
London  Railway  works,  Bow,  and  the  Greenwich 
Generating  Station  of  the  London  County  Council 
tramways  (where  the  engines  are  in  course  of  erection), and  to  the  New  Cross  depot. 
On  the  following  clay  an  excursion  to  Chatham  will 

take  place,  for  which  the  Clacton  Belle  has  been 
chartered,  to  leave  London  Bridge  at  10  o'clock.  On 
arrival  at  Chatham  the  dockyard  will  be  visited, 
and  the  return  to  London  will  be  via  the  Nore. 
Friday  morning  will  be  occupied  with  visits  to 

Messrs.  Doulton's  Potteries,  and  to  the  Neasden 
Power  House  of  the  Metropolitan  Railway.  In  the 
afternoon  and  evening  the  members  and  their  friends 
will  foregather  at  Earl's  Court  for  an  inspection  of 
the  Naval,  Shipping  and  Fisheries  Exhibition,  con- 

cluding with  the  inevitable  dinner.  Although  the 
programme  specifies  no  "  speeches  "  on  this  occasion, 

there  is  no  doubt  that  congratulations  will  be  ex- 

changed on  the  Institution  having  completed  that  day 

twenty-one  years  of  most  useful  service  in  the  interests 

of  the  junior  members  of  the  engineering  and  allied 

professions. 

Head,  Wrightson  and  Co.,  Ltd. 

A    satisfactory    financial    position    is    disclosed    by 

the  accounts  of  Head,    Wrightson  and  Co.,   Ltd.,   for 

the  financial  year  ending  April  30th  last,  and  the  direc- 
tors are  to  be  commended  on  the  short  time  which  has 

1  allowed  to  elapse  between  the  closing  of  the  books 

and    the    presentation   of    the   report.     Their   practice 

in  this  respect  offers  a  pleasing  contrast  to  the  leisurely 

methods  of  many  industrial  companies,  who  only  issue 

their  reports  at  a  date  far  removed  from  the  period  to 
which    the    accounts    refer.       The    storv    told    in    the 

accounts  is,  as  indicated  above,  a  record  of  prosperity. 
The  gross  profits  for  the  year  amount  to  £52,102,  and 
adding  the  sum  brought  in,  £4,229,  the  available  balance 

reaches    a    total   of    £56,331.     From    this    falls    to    be 

deducted  preference  dividend  £6,300,   which  leav 

balance  roughly  of  £50,000.     With  this  sum  in  hand 

it  would  have  been  easy  to  have  paid  a  large   dividend 

on   the  ordinary  shares,   but  the  directors  have  con- 

tented themselves  with  the  modest  distribution  of  7  per 
cent.,  and  as  this  requires  only  £14,750,  it  is  clear  that 

the  financial  policy  pursued  is  a  thoroughlv  sound  one. 

A   sum  of  £10,000  is  written  off  for  depreciation   in 

respect  of  capital  expenditure,  a  like  amount  is  allo- 

cated to  general  reserve,  and  the  sum  of  £6,608  remains 
to  be  carried  forward.     The  total  reserves  of  the  com- 

pany now  amount  to  £93,000,  or  nearly  one-third  oi 
the  whole  of  the  issued  share  capital,  and  the  Board 

are  to  be  congratulated  on  a  position  which  so  amply 
safeguards  the  future  of  the  enterprise.     A   word   of 

criticism  suggests  itself,    and   that   is   that  so  small  a 

proportion  of  the  reserve  funds  are  separately  invested, 

but  this  is  an  old  and  vexed  question,  and  the  answers 
to  it  are  obvious  enough. 

Mr.  A.  E.  Carey,  M.  Inst.  C.E.,  of  3,  Victoria  Street, 

S.W.,  has  acquired  the  practice  of  the  late  Mr.  Wm. 

Jaffrey.  The  practice  was  originated  bv  the  late 

Mr.  W.  R.  Kinipple  in  1858.  The  overlapping  of 
two  letters  in  the  MS.  last  week  resulted  in  Mr. 

Carey's  name  being  given  as  Grey. 

1  he  paper  on  the  "  Improvement  of  London  Traffic, " 
by  Messrs.  Charles  Scott  Meik  and  Walter  Beer,  an 

abstract  of  which  appeared  in  our  issue  of  the  9th  inst, 
was  read  before  the  Society  of  Engineers,  and  forms 
a  part  of  the  transactions  of  that  institution. 
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INSTITUTION  OF   MECHANICAL    ENGINEERS. 
SUMMER    MEETING    AT    LIEGE. 

THE  train  slows  down,  and  as  it  comes  to  rest  at 

the  platform  we  realise  that  this  is  Liege,  the 

Sheffield  of  Belgium,  as  it  has  been  aptly  termed. 

The  capital  of  the  Walloon  district  occupies  a  strikingly 

picturesque  situation  on  the  high  banks  of  the  broad 

Meuse,  but  the  industrial  activity  of  the  place  adds 

a  charm  to  it  from  the  mechanical  engineering  point 

of  view  superior  to  that  of  mere  natural  beauty. 

Indefatigable  industry  is  a  striking  characteristic 

of  the  Walloon  race,  and  here  one  expects  to  see  the 

highest  exemplification  of  this  quality.  Coal  mining 

is,  of  course,  the  basis  of  the  modern  industrial  pros- 

perity of  the  town,  but  for  the  manufacture  of  weapons 

its  craftsmen  have  been  long  famed.  Of  Liege,  how- 
ever, more  anon.  For  the  moment  we  are  the  merest 

birds  of  passage,  and  Spa  is  to  be  our  headquarters 

during  the  Belgian  meeting  of  the  Institution.  The 

railway  from  Liege  to  Spa  is  not  only  remarkable  for 

picturesque  views,  but  the  line  itself  is  a  tribute  to 

British  engineering  skill,  and  the  Vesdre  is  bridged 

again  and  again  in  the  short  journey  of  twenty  miles. 

After  passing  the  junction  of  Pepinster  the  railway 

passes  the  little  town  of  Theux,  where  are  situated 
several  cloth  factories  and  some  ironworks,  and  reaches 

Spa  on  a  gradually  rising  gradient. 

The  invasion  of  Spa  began  on  Saturday  last, 

and  Monday  found  a  large  contingent  of  members 

housed  in  the  charming  little  hill  resort.  The  place 

has  lost  some  of  its  old  attractions.  The  well-known 

gambling  house  of  Vauxhall  is  now  an  orphanage, 
and  even  the  recreations  of  the  Kursaal  are  fenced  round 

with  some  restrictions.  Save  that  of  keeping  hotels 

and  lodging-houses,  the  town  boasts  no  industry.  An 

excellent  train  service  has  made  Spa  almost  a  suburb  of 

its  industrial  neighbour,  and  here  many  members  intend 

to  take  our  ease  during  the  short  intervals  of  a  week  of 

functions.  In  truth  there  is  very  little  to  do  at  Spa 

itself.  One  can  drink  the  waters,  lounge  in  the  Pro- 

menade de  Sept-heures,  and  verify  for  oneself  the 

merits  of  that  fine  liqueur,  the  elixir  of  Spa. 
At  these  annual  excursions  of  the  Institution  there 

are  usually  many  meetings  of  old  friends,  and  those 

who  attended  at  the  secretary's  office  at  the  Liege 
University  on  Monday  morning  for  the  purposes  of 

registration  witnessed  many  such  reunions.  The  Uni- 

versity dates  back  to  the  beginning  of  the  last  century. 

It  was  founded  in    181 7   as   a    State    Institution,   and 

reorganised  in  1834.     It   is   built   in   the   Renaissance 

style,  with  plain  sandstone  facade. 

The  evening  of  Monday  saw  the  formal  opening  of 

the  programme  of  business  and  pleasure  which  had 

called  the  members  together.  In  the  handsome 

Town  Hall  of  Liege,  the  members  of  the  Institution 

were  entertained  at  a  reception,  and  the  welcome 

accorded  to  the  visitors  was  a  very  warm  one.  A 

late  special  train  ran  to  Spa  after  the  reception. 

Tuesday  morning  ushered  in  a  very  busy  day, 

members  assembling  at  the  early  hour  of  10  a.m. 

for  the  reading  and  discussion  of  the  papers  which 

will  be  found  reported  in  this  issue.  The  sitting  was 

adjourned  shortly  after  mid-day  for  the  serious  business 
of  luncheon  at  the  Restaurant  Lisansky,  in  the  Exhibition 

grounds. 
In  the  afternoon  members  had  an  embarrassment 

of  entertainments  from  which  to  choose.  They  might 

go  to  the  Exhibition,  which,  of  course,  was  a  standing 

dish  during  the  week,  or  they  could  journey  by  steam- 
boat to  the  Cockerill  works.  If  they  elected  to  do  the 

latter,  then  when  the  Cockerill  establishment  had  been 

done,  there  were  still  six  separate  and  distinct  things 

from  which  to  choose  as  an  occupation  for  the  rest  of 

the  afternoon.  It  was  a  difficult  thing  to  discriminate 

between  the  varied  attractions  of  the  machinery  at 

the  Ateliers  de  la  Meuse,  the  steam  turbines  of  the 

Station  Centrale,  the  cut  gears  at  the  Ateliers  de 

Malzine,  the  steel  plant  at  Acieries  d'Angleur,  the 
Fonderie  Ketin,  and  the  engines  at  the  Maison  Beer. 

And  then,  again,  instead  of  going  to  the  Cockerill 

works  you  could  pay  a  visit  to  the  Societe  d'Ougree- 
Marihaye.  The  day  ended  with  the  evening  banquet 

in  the  magnificent  Renommee  Hall,  a  fine  specimen 
of  ferro-concrete  construction,  where  members  dined 

by  invitation  of  the  Liege  Association  of  Engineers. 
It  is  needless  to  add  that  the  Spa  contingent  did  not 

arrive  at  their  hotels  until  the  small  hours. 

On  Wednesday  morning  the  programme  was  again 

reading  and  discussing  papers.  In  addition  to  the 
usual  luncheon  at  the  Exhibition,  there  was  a  special 

luncheon  at  the  Hotel  d'Angleterre,  and  thereafter 

another  programme  of  visits  to  be  compassed  within  the 

space  of  a  few  short  hours.  First  to  the  Fabrique 

Nationale  d'Armes  de  Guerre.  Tins  was  the  chief 
tour  of  the  afternoon,  but  it  was  possible  in, addition 

to     study   copper   at    the   Chaudronneries  "Peidboeuf, 
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machines  at  the  Ateliers  de  St.  Leonard,  or  to  inspect 

the  works  of  the  Compagnie  Internationale  d'Elec- 
tricite. 

In  the  evening  the  entertainment,  in  which  the 

ladies  of  the  party  participated,  was  an  evening  fete 

at  the  Exhibition,  embroidered  with  all  the  usual 

accessories  indispensable  to  such  occasions,  and  again 

it  was  a  case  of  reaching  the  Spa  headquarters  at 

something  after  midnight.  It  had  become  clear  by 

this  time  that  the  Institution  was  making  a  real  business 

of  the  pursuit  of  pleasure. 

The  whole  of  Thursday  was  devoted  to  visiting  places 

of  industrial  interest,  and  many  ladies  accompanied 

visitors  on  these  excursions.  The  inspection  of  Barrage 

de  la  Gileppe  was  a  whole  day  affair,  and  it  included  a 

pleasant  drive  from  Spa.  The  alternative  programme 

included  visits  to  the  Charbonnage  du  Hasard,  where 

electric  winding  machines  were  in  operation,  as  was  also 

the  case  at  the  Charbonnage  de  l'Esperance,  and  a  sight 

of  Jules  Melotte's  works,  where  separators  were  on 
view.  Other  parties  visited  the  mechanical  and  elec- 

trical laboratories  of  the  University.  In  the  evening 

the  Institution  dinner  was  held  at  the  Hotel  Britannique 

at  Spa,  which  was  practically  the  final  function  in 
connection  with  the  visit  to  Liege. 

To-day,  Friday,  members  were  to  leave  Liege  by 

special  train  for  Antwerp,  where  a  four  hours'  visit 
was  to  be  paid  to  the  docks  and  quays. 

After  that  the  home-coming.  H.  S. 

LARGE   GAS-ENGINES    ON    THE 
CONTINENT* 

M.  Rodolphe  E.  Mathot  read  a  paper  on  this  subject 

of  which  the  following  is  an  abstract   — 

The  development  of  large  gas-engines  can  be  said 

not  to  date  back  further  than  five  to  six  years.  Eight 

to  ten  years  ago  they  were  initiated  simultaneously 

in  Germany,  England  and  Belgium,  early  attempts 

being  made  to  utilise  blast-furnace  gas,  which  was 

expected  to  open  up  such  a  vast  field  for  the  employ- 
ment of  large  engines.  Although  the  first  trials  were 

only  attempted  on  small  engines,  the  results  of  the 

experiments  soon  gave  encouragement  to  the  efforts 

of  the  investigators.  The  Cockerill  Company,  of 

Belgium,  constructed  a  single-acting  Otto  cycle  engine, 
of  200  h.p.,  which  has  been  working  regularly  at  their 

establishment  for  six  years.  This  stage  in  the  path  of 

progress  was  strongly  accentuated  by  the  600  h.p. 

•engine  on  the  Delamarre-Deboutteville  system,  which 
the    Cockerill    Company    exhibited    at    the    Universal 

Exhibition  at  Paris,  in  1900.  This  magnificent  engine 

was  single-acting,  the  piston  having  a  diameter  of 

1-300  metres  (4  ft.  3f\in.),  and  a  stroke  of  1-400 
metres   (4  ft.    7iin.). 

Although  the  generic  theory  of  gas-engines  has 

rested  up  to  the  present  on  a  series  of  hypotheses 

which  have  not  yet  received  experimental  confirmation, 

these  engines  have  gained  ground  in  application  to  various 

industries  with  exceptional  rapidity,  compared  with 

any  other  kind  of  motive  power.  The  invention  of 

gas  producers  and  the  improvements  made  in  the  last 

few  years,  and  especially  in  those  working  with  the 

direct  suction  of  the  engines,  are  manifestly  most 

important  factors  in  this  success. 

The  merit  of  having  entered  upon  the  new  phase 

which  the  contruction  of  gas-engines  has  followed 
for  five  or  six  years  undoubtedly  belongs  to  the 

Germans.  The  old  makers  of  gas-engines  in  Germany 

took  the  initiative  of  departing  from  old  methods. 

In  a  short  time  their  processes  were  themselves  im- 

proved and  perfected  by  the  makers  of  steam-engines 
long  accustomed  to  circumvent  or  overcome  practical 

difficulties  in  the  construction  of  large  engines.  Without 

large  gas-engines  tending  towards  a  single  type  it 
may  be  said  that  they  all  have  manifest  tendencies  to 

resemble  the  modern  steam-engine  from  the  point  of 
view  of  their  form  and  valve  gear.  Having  regard  to 

the  fact  that  valves  are  the  common  means  of  distri- 

bution, that  they  are  operated  by  a  side  shaft,  and 

that  large  engines  now  work  double-acting,  it  was 
natural  and  logical  that  the  explosion  machine  should 

borrow  from  the  steam-engine  the  design  and  methods 

with  which  it  has  been  equipped  in  its  long  career. 

The  introduction  and  growth  of  suction  gas-pro- 

ducers and  the  utilisation  of  blast-furnace  gas,  coke- 

oven  gas,  etc.,  which  have  marked  the  development  of 

large  gas-engines,  have  led  to  the  creation  of  different 
designs  for  their  construction.  Different  principles 

have  thus  been  modified  in  their  applications,  such  as 

the  regulation,  the  compression,  the  cooling,  the 

ignition. The  author  examines  in  their  main  features  the 

improvements  in  the  construction  of  large  engines 

during  the  last  three  or  four  years. 

OECHELHAUSER     ENGINE. 

This  system  was  one  of  the  first  to  be  applied  to 

high-power  engines.  It  was  put  into  practice  in  the 

early  part  of  1898  in  the  shape  of  a  600-h.p.  engine, 
and  on  that  occasion  disclosed  its  excellent  qualities, 

which  have  continued  throughout  a  period  of  seven 

years'  work.  The  main  feature  of  the  system  consists 
in  the  employment  of  two  trunk  pistons  working  in 

a  single  cylinder.     In  this  engine  the  distribution  is 
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(FIG.    I.      BALANCED-ACTION    I,0OO-B.H.P.    OECHELHAUSER    TWO-CYCLE    FURNACE    GAS-ENGINE. 

Eccentrics  for  Actuating  valves 

of  charging  3  scavenging  puiof9' 

FIG.     2.       DOUBLE-ACTING     KOERTING     1,000-B.H.P.     TWO-CYCLE     FURNACE    GAS-ENGINE. 

E   2 
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effected  without  the'intervention  of  valves,  a  feature 
which  is  the  more  interesting  because  in  large  engines 

the  valves  constitute  delicate  organs  of  difficult  upkeep. 

The  Von  Oechelhauser  engines  have  been  made 

since  1899  by  the  Deutsche  Kraftgas  Gesellschaft 

Several  important  firms  are  making  them  under  licence, 

or  for  their  own  account  after  having  acquired  the 

patents.  Thus  some  sixty  of  these  engines,  represent- 
ing a  total  power  of  50,300  h.p.,  have  found  their  way 

into  differentjcountries,  and  particularly  for  use  in 

metallurgical  establishments.  Fig.  1  illustrates  an 

Oechelhauser  engine. 

Messrs.  Koerting  Brothers,  of  Hanover,  have 

made  gas-engines  since  1881,  and  producers  since 

1889.  Up  to  1895  this  firm  had  turned  out  about 

3,500  engines,  representing  15,000  h.p.  Since  that 

time  the  Koerting  Works,  now  carried  on  under  the  name 

of  Koerting  Brothers,  Ltd.,  has  produced  7,200  new 

engines.  In  recent  years  in  particular,  50,000  h.p. 

in  two-cycle  engines  of  their  special  type  have  been  sup- 

plied. Side  by  side  with  the  construction  of  the  two-cycle 

engines  the  construction  of  the  four-cycle  type  has 
developed,  and  the  sale  has  attained  100,000  h.p., 

whilst  at  the  present  time  engines  are  under  construc- 

tion representing  several  thousands  of  horse-power. 

The  double-acting  two-cycle  engine  is  represented  in 

fig.   2. 
FEATURES     OF     THE     KOERTING    TYPE. 

The  ignition  of  the  mixture  and   the  development 

of  the  motive  pressure  take  place  after  the  itroductio    n 

of  the  charge  and  quite  close  to  the  back  dead  centre 

of  the  piston. 

The  expansion  of  the  ignited  mixture  and  the 

transmission  of  the  power  to  the  crank-shaft  take  place 
during  the  forward  motion  of  the  piston. 

When  the  piston  has  reached  its  front  dead  centre 

the  expulsion  of  the  products  of  combustion  and  the 

admission  of  the  new  mixture  take  place. 

During  the  backward  stroke  of  the  piston  the  latter 

produces  the  compression  of  the  explosive  mixture. 

This  work,  which  is  accomplished  in  the  Otto  cycle 

single-acting  engines  during  four  strokes  of  the  piston, 
is  effected  in  the  Koerting  engines  in  two  strokes. 

The  regulation  is  obtained  in  two  ways,  by  retarding 

the  delivery  of  the  gas  pump,  and  by  establishing  a 

passage  between  the  delivery  and  suction  cf  the  gas 

pump. 

it  is  the  Koerting  Company  which'has,rso  far,  fixed 
the  most  important  installations,  and  they  necessarily 

consist  of  double-acting  engines.  Mention  may  be 

made  of  the  power  station  of  5,500  h.p.  cf  the  Grte- 

hoffnungshutte  establishments  at  Oberhausen|(Rhein- 

land),  equipped  with  seven  engines,  fcur  ot  which  are 

1. .000  h.p.,   and   three  cf   500  h.p. 

The  Koerting  engines  were^the  first  explosion  engines 

used  in  America  for  the  utilisation  of  blast-furnace  gas, 
which  innovation  was  the  more  remarkable  as  it  in- 

volved, at  the  outset  a  tctal  power  of  42,000  h.p.  It 

was  carried  out  by  the  De  la  Vergne  Refrigerating 

Machine  Company,  of  New  York,  for  the  Lakawanna 

Iron  and  Steel  Company,  cf  Buffalo  (N.Y.),  and 

consists  of  ten  coupled  dynamos  and  two-cylinder 

engines  of  1,000  h.p.  each,  for  electrical  service> 

(fig.  28)  ;  and  sixteen  engines  of  the  same  .power 

which  drive  from  their  crank-shaft  blowing  engines 

for  the  blast  furnaces,  This  particular  instal- 
lation constitutes  up  to  the  present  the  most 

important  power-house  in  the  world.  Several  im- 
portant installations  have  also  been  made  for  the 

utilisation  of  lignite,  which  is  very  abundant  in  many 

parts  of  Europe  and  America.  This  lignite  is  treated 

by  special  producers  supplying  gas  under  pressure. 

The  Cockerill  Company  was  one  of  the  first  to  take 

up  the  construction  of  double-acting  engines,  and  thus 

created  at  the  end  of  1901  its  first  single  cylinder  Otto- 

cycle  engine  of  1,200  h.p.  for  the  blast  furnaces  ot 

their  own  works.  The  construction  of  double-acting 
engines  has  become  common,  and  they  have  replaced 

the  single-acting  type,  which  is  now  only  constructed 

in  exceptional  cases.  Before  arriving  at  their  present 

type  the  Cockerill  Company  created  quite  a  series  of 

engines,  all  of  which  are  remarkable  for  a  manifest 

tendency  to  depart  from  common  principles  in  order 

to  attain  original  forms  and  devices  of  real  interest. 

As  makers  of  machinery  for  the  iron  industry  the 

Cockerill  Company  is,  in  fact,  in  a  better  position  than 

most  people  to  appreciate  the  many  requirements 

to  be  satisfied  by  engines  suitable  for  this  industry. 

The  types  constructed  by  the  Cockerill  Company 

are  divided  into — 

( 1 )  Single-cylinder  engines. 

(2)  Engines  with  two  twin  cylinders. 

(3)  Engines  with  two  cylinders  tandem. 

(4)  Engines  with  four-cylinders  twin  tandem. 

We    illustrate    a    four-cycle     two -cylinder     tand 
Cockerill  engine  in  figs.  3  and  4. 

With  their  engine  of  the  four-cylinder  twin  tandem 

type,  double  acting,  the  Cockerill  Company  can  obtain 

a  prime  mover  of  5,000  to  6,000  h.p. 

THE     DEUTZ     GAS  ENGINE. 

The  record  of  the  Deutz  Gas-Engine  Works  is  well 

known.  Since  its  formation  this  company  has  turned 

out  nearly  70,000  engines.  It  necessarily  commenced 

with  the  small  single-cylinder  horizontal  and  vertical 

engines,  since  1895  it  has  been  engaged  in  the  con- 

struction of  high-power  blast-furnace  single-acting 

engines   attaining   with  one,    two,    and   four  cylinders, 
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FIG.    3.       FOUR-CYCLE    ACTION    TWO-CYLINDER     TANDEM     DOUBLE-ACTING     FURNACE    GAS-ENGINE. 

250O-B.H.P.,     COCKERILL    SYSTEM,     CYLINDERS     51    IN.    DIAMETER,     55    IN.    STROKE. 

FIG.    4.       FOUR-CYCLE    ACTION    TWO-CYLINDER    TANDEM    SINGLE-ACTING     FURNACE    GAS-ENGINE. 

I30O-B.H.P.     COCKERILL    SYSTEM. 
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twin  or  double-twin,  powers  of  125  h.p.,  500  h.p., 
1,000  h.p.  and  upwards.  A  large  number  of 

these  engines  were  in  a  short  time  working  in  in- 

dustrial establishments  with  generator  gas,  blast- 

furnace gas  or  cove-oven  gas,  whilst  others  took  the 

place  of  steam-engines  in  water-works  and  electric 
stations  for  towns,  etc. 

The    1,200   h.p.    four-cylinder   engine,    exhibited    at< 
Diisseldorf  in  1902,  won  the  admiration  of  experts  as 

being  a  type  of  the  most  powerful  engine  of  the  time  in 

Germany.  These  large  engines,  constructed  accord- 
ing to  the  single-acting  type,  attained,  however,  the 

excessive  weight  of  180  kilogrammes  (396-8  lb.)  per  horse- 

power. Their  price  was  necessarily  high  and  the  space 

occupied  excessive.  It  was  therefore  necessary  to 

find  a  solution  of  this  difficulty  in  order  not  to  impede 

the  development  of  large  engines.  Such  a  solution 

is  found  in  the  double-acting  engine  which  is  now  the 

FIG.   5.       DOUBLE-CYLINDER   500-B.H.P.    DEUTZ- OTTO   (VIS-A-VIS  TYPE)    FURNACE   GAS-ENGINE. 

G,     GAS  ;     A,    AIR  ;     F,     EXHAUST  ;     Z,    ELECTRIC     IGNITOR. 

FIG.  6.      50O-B.H.P.     TANDEM-PREMIER     SINGLE-ACTING     FOUR-CYCLE     FUEL    GAS-ENGINE, 
WITH     SCAVENGING     PUMP. 
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current  type  of  the  Deutz  Works.  For  powers  of  400 

to  1,000  h.p.,  the  arrangement  of  double-twin  opposite 
cylinders  was  adopted  (see  fig.   5). 

NURNBERG     ENGINE8. 

The  "  Vereinigte  Maschinen  -  Fabrik  Augsburg 

und  Maschinenbau-Gelleschaft  Niirnberg  "  has  always 
devoted  itself  to  the  construction  of  high-power  engines 

and  won  a  well-earned  reputation.  The  experience  and 

practice  acquired  in  this  construction,  as  also  the  use 

of  powerful  and  improved  tools,  placed  this  company 

in  the  best  position  for  constructing  large  gas-engines. 

This  company  quickly  discovered  that  the  use  of  the 

single-acting  engine,  whose  dimensions  were  being 

increased  and  cylinders  multiplied  in  order  to  obtain 

sufficiently  powerful  engines  for  modern  requirements, 

was  only  transitive,  the  space  occupied,  the  enormous 

weight  and  low  efficiency  of  these  types  of  engines 

being  defects  which  caused  them  to  be  abandoned 

in  favour  of  the  double-acting  type.  Still,  for  small 

powers,  up  to  175  h.p.,  the  Niirnberg  Company  makes 

the  single-acting  engine  and  even  of  double  this  power, 

if  necessary,  by  using  twin-cylinders  side  by  side.  In 

short,  although  the  single-acting  engine  of  the  Niirn- 

berg Company  has  formed  the  object  of  several  sub- 
stantial improvements,  it  is  in  the  construction  of 

double-acting  engines  that  this  company  especially 

excels,  f  We  illustrate  in  fig.  7  a  Niirnberg  twin 

four-cycle  two-cylinder  tandem  double-acting  furnace 

gas-engine  of  2, coo  b.h.p. 
These  engines  are  made,  according  to  the  power 

required,  with  one,  two  or  four-cylinders.  The  single- 

cylinder  engine  is  made  up  to  1,500  h.p.,  the  two- 

cylinder  up  to  2,800  h.p.  and  the  four-cylinder  up  to 

5,900  h.p.,  forming  in  the  latter  case  two  tandem 

engines  arranged  side  by  side  and  driving  the  same 

crank  shaft. 
DINGLER     ENGINE. 

The  Dingier  engine,  fig.  8,  made  by  the  Dingier 

Engineering  Works  of  Zweibrticken  (Alsace)  differs 

materially,  from  the  point  of  view  of  the  system, 

from  the  devices  employed  by  other  makers  of  large 

engines.  Instead  of  obtaining  the  double  action 

in  a  closed  cylinder  by  exploding  the  mixture  alter- 

nately on  each  face  of  the  piston,  in  the  Dingier  engine 

two  cylinders  open  at  one  end  are  united  at  their 

explosion  chambers.  As  the  author  illustrated 

each  of  these  cylinders  contain  a  piston,  the  two 

pistons  being  connected  together  by  an  internal  rod. 
The  explosion  is  therefore  produced  alternately  on 

each  inside  face  of  these  pistons.  The  rod  common  to 

the  piston  is  provided  with  rings  and  works  in  a  casing 

passing  through  the  division  of  the  cylinder. 
(Continued  on  page  1362.) 
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THE  OPENING  OF  YOKER  POWER  STATION. 

HTHE  Clyde  Valley  Electrical  Power  Company, 
which  has  for  its  object  the  supply  of 

electrical  energy  for  manufacturing  purposes, 

etc.,  was  incorporated  by  Act  of  Parliament  in 

1901,  and  has  obtained  powers  over  an  area 

extending  along  the  Clyde  Valley  from  Craigen- 

doran  and  Port-Glasgow  on  the  west  to  Lanark 
and  Shotts  on  the  east.  This  area  comprises 

about  J  750  square  miles,  and  contains,  it  is 

perhaps  scarcely  necessary  to  say,  the  most 

important  manufacturing  and  coal-producing 
district  in  Scotland. 

Under  their  Act  of  Parliament  the  company 

were  authorised  to  acquire  land  for  the  erection 

of  generating  stations  at  Yoker  and  Motherwell, 

and  in  September,  1902,  a  contract  was  entered 
into  with  the  British  Westinghouse  Electric 

and  Manufacturing  Company,  Ltd.,  for  the 

erection  and  equipment  of  these  two  stations. 

The  station  at  Yoker,  which  was  formally 

opened  on  Wednesday,  is   now  ready   for  the 

generation  of  energy,  the  Motherwell  station 

being  well  advanced  towards  completion. 

In  addition  to  the  generating  stations,  the 

company  have  also  in  hand  the  laying  of  a 

comprehensive  system  of  mains  and  the  erection 

of  a  number  of  transforming  stations,  which  are 

situated  at  the  most  convenient  points  for  serving 

the  largest  number  of  users  of  electrical  energy. 

A  diagram  showing  the  cable  routes,  as  at  present 

located,  and  the  positions  of  the  sub-stations, 
is  reproduced  on  page  1344.  The  company  will 

supply  energy  on  the  three-phase  alternating- 
current  system. 

The  main  engine  room  at  Yoker  measures 

252  ft.  long  by  43  ft.  wide.  Its  walls  are  faced 
with  white  glazed  bricks.  At  the  south  end  are 

situated  the  switchboard  galleries  and  offices, 

which  have  an  inside  measurement  of  53  ft. 

long  by  43  ft.  wide.  The  entire  construction 
of  the  works  is  carried  out  on  fireproof 

principles. 

DIAGRAM    SHOWING    THE    CLYDE 
VALLEY    ELECTRICAL    POWER 

COMPANY'S    AREA. 
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MAIN    GENERATING   PLANT   AT   YOKER    POWER   STATION 

The  boiler  room  has  an  inside  measurement 

of  186  ft.  long  by  50  ft.  wide.  Over  it  are 

placed  the  coal  bunkers,  and  at  the  north  end 

is  the  chimney,  built  on  the  Custodis  system, 

and  225  ft.  in  height.  From  start  to  finish  the 

coal  is  untouched  by  hand.  After  being 

dumped  by  a  hydraulic  ram  into  the  crusher 

pit,  it  passes  through  a  crusher  and  screen 

operated  by  a  motor.  It  is  then  picked  up  by 

conveyor  buckets,  and  carried  to  the  storage 
bunkers  over  the  boiler  house  ;  from  there  it 

passes  automatically  to  the  boilers,  being  weighed 

— also  automatically — in  transit.  The  con- 
veyor was  constructed  by  Messrs.  Graham, 

Morton  and  Co.,  and  is  motor-driven.  The  same 

conveyor  is  also  used  for  carrying  the  ashes 

away  from  the  boiler  house.  To  prevent  the 

coal  sticking  in  the  shoots  a  motor-operated 
agitator  is  installed,  which  keeps  it  constantly 
on  the  move.  • 

BOILER     HOUSE. 

There  are  at  present  four  double-drum 
Babcock  and  Wilcox  water-tube  boilers  in 

position,    fitted   with   superheaters   capable  Jof 

imparting  136  deg.  F.  of  superheat.  The 
steam  pressure  at  which  they  work  is  165  lb. 

per  square  inch.  Each  boiler  is  equipped  with 

a  Roney  mechanical  stoker  manufactured  by 

the  British  Westinghouse  Company,  and  these 

are  driven  through  special  worm  gearing  by 

two  Westinghouse  standard  engines  situated 

at  the  side  of  the  boilers.  The  boilers  are  con- 
nected to  a  main  flue  passing  along  the  back, 

and  a  Green's  economiser  of  two  sections  and 
480  tubes  is  installed  between  this  flue  and  the 

chimney.  The  economiser  is  provided  with  a 

by-pass  flue,  which  ensures  convenience  and 
safety  in  operation.  Two  boiler  feed  pumps 

of  Messrs.  J.  P.  Hall  and  Sons'  make  are  situated 
in  the  basement.  Each  is  of  the  tandem- 

compound  double-acting  type,  and  capable  of 
delivering  9,600  gallons  per  hour  against 
a  boiler  pressure  of  175  lb.  per  square 

inch. 
The  feed  water  is  taken  from  the  hot  well,  to 

which  it  is  pumped  from  the  condensers  by  a 

centrifugal  pump  driven  by  •  a  vertical  shaft 
motor.     The  make-up  water  is  taken  from  the 
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city   mains ;     there    is.    however,    a    stand-by 
suction  from  the  river. 

ENGINE     ROOM. 

The  engine-room  consists  of  two  floors,  all 
the  auxiliaries  being  in  the  basement  with  the 

exception  of  the  exciting  dynamos. 
The  main  generating  plant  as  at  present 

installed,  consists  of  two  Westinghouse-Parsons 
steam  turbines,  each  with  a  normal  capacity 

of  3,000  h.p.  and  an  overload  capacity  of  3.750 

h.p.  These  turbines  run  at  a  speed  of  1.500 

revolutions  per  minute. 
The  turbines  are  of  the  latest  double-flow 

pattern,  steam  entering  at  the  centre  and 

exhausting  at  both  ends.  Each  set  exhausts 

directly  into  its  own  surface  condenser,  which 

is  of  the  vertical  type,  manufactured  by  the 

Mirrlees  -  Watson  Company,  of  Glasgow,  and 

provided  with  steam-driven  two-stage  dry  air 
pumps  situated  in  the  basement.  Arrangements 

have  also  been  made  for  exhausting  to  atmos- 
phere, if  necessary.  The  circulating  water  for 

the  condsensers  is  drawn  from  the  River  Clyde, 

running  by  gravity  into  a  large  circular  wall, 

18  ft.  in  diameter  and  of  a  depth  below  low 1 

water  level  of  9  ft. 

There  are  two  pipes  leading  into  the  well, 
each  of  30  in.  diameter,  and  the  water  is  drawn 

out  through  a  36- in.  cast  iron  pipe  by  means  of 

a  steam-driven  centrifugal   pump   situated   in 
the    basement.      After    passing    through    the 

condensers  the  water  is  discharged  by  a  36-m. 

pipe  into  a  spill-way  on  the  bank  of  the  river. 
The  oiling  system  for  the  turbines  is  arranged 

as  follows  :  A  large  tank  in  the  basement  of 

the  engine  room  is  filled  with  a  supply  of  oil 

which  should  last  from  one  to  two  years.  This 

is  raised  by  a  special  oil  pump  to  a  tank  in  the 
roof  of  the  boiler  house,  and  from  thence  flows 

by  gravity  under  a  head  of  50  ft.  to  the  bearings. 
Pressure  gauges  on  the  latter  indicate  that  the 
oil  is  circulating  properly. 

Each  of  the  above  turbines  is  directly  con- 
nected to  a  Westinghouse  3,000-h.p.  generator, 

which  generates  electric  current  at  a  pressure 

of  11,000  volts,  three-phase,  at  25  periods  per 
second.  This  is  the  pressure  at  which  current 
is  distributed   to  the  various  sub-stations. 

The  engine  room  as  at  present  constructed 

will  accommodate  one  more  unit  of  2,000  kilo- 

watts, and  one  of  3,500  kilowatts,  which  will 

make  the  total  capacity  of  the  station  9,500 

kilowatts,  or  13,000  h.p.  These  additional 
sets  will  be  added  as  soon  as  the  load  on  the 

station  increases,  so  that  there  will  be  alwa\s 

one  set  spare  and  ready  at  any  moment  in  case 
of  accident. 

The  complete  switching  apparatus  for  con- 
trolling the  whole  of  the  plant  in  the  power 

house,  and  also  the  cables  which  run  to  the  sub- 

stations, is  situated  at  the  south  end  of  the 

engine  house,  and  is  distributed  over  four  floors. 

CABLE     ROUTES    AND    SUB-STATIONS— FIRST 
INSTALLATION. 

The  tine  lines  show  cable  routes  ;  the  heavy  dots indicate  sub-stations. 

tAJT   KILtHIOl 
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On  the  second  or  top  gallery  are  placed  the 

main  bus  bars  and  the  main  controlling  board, 
as  well  as  the  resistances,  etc.  The  control 

board  consists  of  a  small  desk  directly  facing 
the  various  instruments,  such  as  ammeters, 

voltmeters,  power  factor  meters,  indicators, 

relays,  etc.  All  the  main  switches  and  smaller 

gear  are  electrically  operated  from  this  desk 

by  the  exciter  current  as  before  mentioned, 

and  the  speed  of  the  turbo-generators  and  their 
starting  and  stopping  is  also  controlled  from 

here.  The  operation  of  the  engine  room  is 

thus  practically  centralised  in  one  spot,  which, 

besides  offering  a  maximum  of  convenience  in 

working,  reduces  the  chances  of  breakdown  to 
a  minimum. 

DISTRIBUTION. 

The  trunk  mains  from  Yoker  station  to  Clyde- 
Dank  are  already  laid,  as  well  as  nearly  all  the 

distributors  which  will  be  required  in  that  area. 

In  addition,  conduits  are  laid  ready  for  drawing 

in  further  cables  to  Clydebank  on  the  west, 
and  Scotstoun  on  the  east.  The  cables  to 

Temple  are  now  being  laid,  and  we  are  informed 
that  in  a  very  short  time  the  cables  will  be  in, 

ready  for  supplying  power  to  any  part  of  the 
district  between  Clydebank,  Scotstoun,  and 

Temple.  These  cables  are  all  laid  in  duplicate. 

The  company  having  undertaken  to  supply 

motors,  visitors  to  the  power  station  had  the 

opportunity  of  inspecting  a  number  of  these, 

ranging  from  1  h.p.  to  50  h.p.  It  is  hoped  to 
furnish  manufacturers  and  others  with  a  supply 

of  power  at  a  lower  cost  than  they  have  been 

able  to  produce  it  for  themselves,  the  company 

having  arranged  their  rates  in  such  a  manner 
as  to  make  them  uniform  all  over  their  area 

irrespective  of  distance,  and  proportional  to 

the  load  factor  or  the  number  of  hours  per  day 

that  the  power  is  being  used. 

PATENTS  IN  1904. 

The  report  of  the  Comptroller-General  of  Patents, 

Designs  and  Trade  Marks  for  1904  states  that  the 

applications  accompanied  by  complete  specifications 

were  more  numerous  than  in  any  previous  year,  and 

exceeded  the  number  received  in  1903  by  602,  an 

increase  of  9*1  per  cent.  The  applications  received 
in  1904  numbered  29,678,  as  compared  with  28,853 

in  1903,  an  increase  of  825,  or  2-3  per  cent.  Of  these 
applications  22,442  were  accompanied  by  provisional 

specifications,  and  7,236  by  complete  specifications. 

On  the  other  hand,  the  number  of  complete  specifica- 

tions filed  after  provisional  specification  was  only 

8,684,  as  compared  with  9,187,  a  decrease  of  503. 

The  total  number  of  specifications  was  38,362,  as 

compared  with  38,019,  an  increase  of  343,  or  -g  per  cent. 
The  most  remarkable  development  is  shown  in  the 

class  rotary  engines  (including  turbines),  in  which 

the  general  increase  is  40  per  cent.,  and  the  increase 

in  turbines  alone  is  more  than  double  that  amount. 

A  marked  growth  appears  also  in  the  class  air  and  gas 

engines,  which  has  advanced  to  the  extent  of  27  per 

cent.  The  number  of  inventions  relating  to  recipro- 

cating steam-engines  and  to  electric  motors  (class 

dynamo-electric  generators,  etc.),  has  also  advanced, 
though  to  a  less  extent.     The  number  of  inventions 

for  cycles  continues  to  diminish,  and  is  now  less  than 

one-fourth  of  the  number  for  1897,  although  the  number 

of  motor-cycles  has  increased  36  per  cent.,  from  the 

previous  year,  and  is  more  than  three  times  as  many 
as  in  1897.  The  number  of  wheels  for  vehicles  has 

risen,  although  it  is  still  only  40  per  cent,  of  the  number 

for  1897.  Both  road  vehicles  and  railway  and  tramway 
vehicles  have  diminished,  but  locomotives  etc.,  have 

increased  slightly,  owing  to  the  development  of  motor- 

cars. About  two-thirds  of  the  whole  number,  and 

no  less  than  85  per  cent,  of  the  motor-cycles,  are  of 
British  origin. 

The  rapid  progress  of  the  motor  vehicle  industry 
in  this  country  is  shown  by  the  fact  that  the  total 

number  of  British  inventions  has  doubled  since  1900, 

when  less  than  one-half  of  the  whole  and  only  a  little 

more  than  one-half  of  the  cycles  were  of  British  origin. 

The  oil  or  gas-engine  type  of  motor  finds  most  favour. 

Electricity  receded  as  a  medium  of  power  for  motor-cars 

and  cycles.  The  activity  in  the  motor-car  industry 
still  continues.  The  attention  that  is  being  given  in 

engineering  circles  to  turbines  is  significantly  illus- 

trated by  the  fact  that  more  applications  for  patents 
were  made  for  this  class  of  motor  than  for  all  classes 

of  reciprocating  steam  engines  put  together. 

F  2 
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DUST    ARRESTING    RESPIRATORS. 
INVESTIGATIONS    BY    THE    SOCIETY    OF    ARTS 

TN  April,  1903,  the  Council  of  the  Society  of  Arts 

-*■  announced  that  they  were  prepared  to  award,  under 
the  terms  of  the  Benjamin  Shaw  Trust,  a  prize  of  a 

gold  medal,  or  twenty  pounds,  for  the  best  dust- 
arresting  respirator  for  use  in  dusty  processes,  and  in 

dangerous  trades.  The  matter  was  referred  to  the 

Committee  named  below,  which  has  now  reported, 

and  its  report  has  been  approved  by  the  Council. 

It  is  with  much  regret  that  the  Council  find  themselves 

compelled  to  adopt  the  conclusions  of  the  Committee, 

and  to  withhold  the  offered  prize. 

The  Committee  consisted  of  Sir  William  Abney, 

K.C.B.,  D.C.L.,  D.Sc,  F.R.S.  (Chairman  of  the 

Council);  the  late  Sir  Frederick  Bramwell,  Bart., 

D.C.L.,  F.R.S. ,  Mr.  Michael  Carteighe,  F.C.S.  ;  Mr.  R. 

Brudenell  Carter,  F.R.C.S.  ;  Mr.  Henry  Hardinge 

Samuel  Cunynghame,  C.B.  ;  Professor  Francis  Elgar, 

LL.D.,  F.R.S.  ;  the  late  Sir  Clement  Le  Neve  Foster, 

F.R.S.  ;  Mr.  Robert  Kaye  Gray;  Colonel  H.  C.  L. 

Holden,  R.A.,  F.R.S.  ;  Mr.  Arthur  Whitelegge,  C.B., 

M.D.,  and  Sir  Henry  Trueman  Wood,  secretary. 

The  report  states  that  in  response  to  the  invitation 

which  was  issued  in  April,  1903,  sixty  applications 

were  sent  in  by  the  date  appointed.  The  following 
list  shows  the  various  countries  from  which  these 

sixty  applications  were  received  : — 

United  Kingdom  27,  India  2,  Canada  1 ,  Tasmania  1 , 

Austria  6,  France  3,  Germany  6,  Holland  1,  Italy  2, 

Norway  2,  United  States  of  America  9.     Total  60. 

CONDITIONS. 

Some  of  the  competitors  sent  in  apparatus,  some 

models,  some  drawings,  and  some  only  descriptions. 

The  following  were  the"  conditions  which  the  apparatus 
was  required  to  fulfil  ; — 

1.  It  must  be  light  and  simple  in  construction. 

2.  It  should  be  inexpensive,  so  as  to  admit  of 

frequent  renewal,  of  the  filtering  medium  or  of  the 

respirator  as  a  whole  ;  or  alternatively  it  should  De  of 

such  construction  that  it  can  be  readily  cleaned 

3.  It  should  allow  no  air  to  enter  by  the  nostrils 

or  mouth  except  through  the  filtering  medium. 

•4.  It  should  not  permit  expired  air  to  be  rebreathed 
5.  The  filtering  medium,  though  it  should  be  effective 

in    arresting    dust    particles,    should    not    offer    such 

resistance   as    to   impede   respiration   when    worn    for 
some  hours  under  the  actual  conditions  of  work. 

6.  It  is  desirable  that  it  should  be  as  little  unsightly 

as  possible. 

After  a  careful  examination  of  the  various  specimens 

sent  in,  the  Committee  found  that  they  could  be 

arranged  under  the  following  heads  : — 

A. — Respirators  fitted  with  a  valve. 

B. — Arrangements  for  supplying  air  from  a  distance 

C. — Respirators  of  the  nose-bag  type.,  consisting  of  a 

pad  cf  woven  or  fibrous  material,  sponge,  etc.,  with  or 

without  a  supporting  frame. 

D. — Casing  with  adhesive  material  to  retain  dust. 

E. — Mouth  and  nose  plugs,  or  arrangements  to  be 
held  in  the  mouth. 

F. — Devices  in  which  the  dust  was  arrested  by 

centrifugal  action  during  its  passage  through  spiral 
or  convoluted  tubes. 

G. — Miscellaneous,  including  an  ozonizer,  a  frame 

fitted  with  electro-magnets,  and  an  arrangement  for 

keeping  the  dust  from  the  mouth  by  means  of  a  current 

of  air  blowing  across  the  face. 

It  appeared  to  the  Committee  that  all  the  apparatus 

of  practical  value  was  included  in  classes  A  and  C. 

Many  of  these  showed  very  great  ingenuity,  and  a 

considerable  number  of  them  would  certainly  be 

effective  in  preventing  the  access  of  dust  to  the  lungs. 

In  mcst,  however,  the  air  passages  were  certainly 

insufficient,  and  their  use  in  practice  would,  without 

doubt,  be  extremely  exhausting  to  the  wearer.  There 

were,  however,  a  smaller  proporton  of  apparatus  which 

were  not  so  liable  to  this  defect  ;  but  it  did  not  appear 

to  the  Committee  that  any  of  the  appliances  could 

be  worn  during  continuous  labour  without  grave 
inconvenience  to  the  worker.  It  would  be  difficult 

for  them  to  justify  this  expression  of  opinion  without 

a  very  long  and  elaborate  series  of  physiological  tests, 
which  there  would  be  some  difficulty  in  making,  and 

which,  if  made,  would  probably  hardly  repay  the 

trouble  and  cost.  On  the  whole,  the  Committee  came 

to  the  conclusion  that  in  none  of  the  apparatus  sent 

in  was  there  sufficient  originality  to  justify  the  award 

of  a  prize.  At  the  same  time  they  think  they  are 

justified  in  mentioning  the  following  makers  as  having 
submitted  apparatus,  either  of  considerable  practical 

use,  or  of  appliances  containing  sufficiently  novel 

suggestions,  to  make  them  worthy  of  considera- 

tion. 
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APPARATUS     WORTHY     OF    COMMENDATION. 

Apparatus  which  the  Committee  consider  worthy 

of  commendation  was  sent  in  by — 

J.  V.  Detroye,  Limoges. 

Wallach  Brothers,  57,  Gracechurch  Street,  London, 
E.C. 

Adolf  Brauer,   1-1,  Fuhrichgasse,  7,  Vienna. 

Dr.   Detourbe,   206,   Boulevard  Raspail,  Paris. 

R.  Spasciani,  Via  Ansonio,  16,  Milan. 

G.  F.  Zimmer,  C.E.,  82,  Mark  Lane,  London,  E.C. 

A.  Rowley  Moody,  M.B.,  Richmond  House,  Shelton, 
Stoke-on-Trent. 

C.  J.  Boyd  Wallis,  21,  St.  James's  Road,  Tooting, 
London,   S.W. 

The  first  four  of  these  are  all  wire  mouth  and  nose 

masks,  without  valves.  A  typical  construction  is 

that  of  a  simple  muzzle  made  of  wire  gauze  or  perforated 

metal,  doubled,  with  a  layer  of  cotton  wool,  or  other 

like  material,  placed  between  the  folds.  The  four 

latter  pieces  of  apparatus  were  of  similar  construction, 
but  were  all  fitted  with  valves. 

In  addition  to  the  above,  two  inventors  sent  in 

apparatus  fitted  with  materials  which  appeared  to 

the  Committee  to  offer  great  advantages  over  cotton 

wool,  or  similar  materials  which  were  generally  used. 
These  were — 

Dr.   Feldbausch,   Uferstrasse,    16,    Heildelberg. 

Julius  Wolff,  Schlichter-Strasse,  15,  Wiesbaden. 

POINTS     FOR     IMPROVEMENT. 

Some  comments  on  the  selected  apparatus  are 

added  in  the  hope  that  they  may,  by  indicating  the 

points  whit  h  appear  to  the  Committee  defective, 

or  at  all  events  to  admit  of  improvement,  encourage 

the  inventors  to  persevere  until  a  thoroughly  satis- 

factory apparatus  may  be  produced. 

Ihe  Committee  think  it  necessary  to  say  that  they 

have  not  considered  in  any  way  questions  of  priority 

or  originality,  as  to  which  thpy  have  had  no  evidence 

before  them.  Many  of  the  commended  pieces  of 

apparatus  showed  considerable  resemblance  in  con- 
struction and  in  details  ;  but  the  Committee  had  no 

means  of  forming  any  opinion  whatever  as  to  who 

was  the  original  inventor  of  any  of  these  details, 

and  they  have,  therefore  treated  the  various  pieces 

of  apparatus  entirely  on  what  they  consider  to  be 
their  individual  merits. 

The  Committee  have  had  statements  submitted 

to  them  in  several  cases  which  show  that  many  of 

the  pieces  of  apparatus  submitted  have  been  of  great 

practical  service.  But  as  a  matter  of  fact  they  were 

already  aware  of  this,  and  it  is  a  matter  of  common 

knowledge  that  masks,  even  though  they  may  be  of 

an  extremely  simple  character,  have  proved  to  a 

certain  extent  efficient  in  protecting  workpeople  from 

various  dusts.  But  it  appears  that  no  device  has  yet 

been  produced  which  would  fulfil  the  conditions  laid 

down  for  the  award  of  a  prize — conditions  which  seem 

to  the  Committee  to  indicate  the  minimum  of  practical safety. 

Under  these  circumstances  they  are  unable  to 

recommend  that  any  prize  should  be  awarded  by  the 

Council,  and  though  it  is  with  great  regret  that  they 

find  themselves  brought  to  this  conclusion,  they  trust 

that  their  labours  may  not  be  without  a  little  value 

as  indicating  what  is  required,  and  demonstrating 

that  the  requirements  they  originally  laid  down  yet 
remain  unfulfilled 

Ihe  Committee  still  recommend  the  problem  to 

inventors.  What  is  wanted  is  an  apparatus  that 

will  arrest  dust,  and  which  can  be  worn  by  a  man 

while  doing  hard  work  such  as  turning  a  lathe,  without 

causing  him  to  pant.  It  must  also  be  cool  and  con- 
venient. 

SOME     DEFECTS. 

As  a  rule  the  great  defect  in  the  respirators  hitherto 

proposed  is  that  the  air  passages  are  not  nearly  wide 

enough.  The  apertures  of  the  nose  are  enough  for 

breathing  during  repose,  but  when  work  is  being  done 

the  mouth  must  also  be  opened,  and  a  wide  and  free 

passage  made  for  the  air. 
The  Committee  believe  that  a  total  area  of  not 

less  than  i£  square  inches  (say  10  square  centimetres) 

of  aperture  is  required. 

NOTES    ON    THE    APPARATUS 
COMMENDED. 

WIRE    MOUTH    AND    NOSE  MASKS  WITHOUT  VALVES. 

i.  J.  V.  Detroye. — The  metal  is  aluminium,  pierced 

with  eight  holes  to  the  square  centimetre,  of  25  milli- 
metres diameter.  Thus  about  one-third  of  the  surface 

is  left  open.  The  arrestor  is  a  layer  of  cotton  wool, 

and  the  respirator  covers  both  nose  and  mouth.  It 

is  fairly  easy  to  breathe  through,  but  being  very  close 

to  the  mouth  and  nose,  has  a  tendency  to  get  hot  when 

in   use.     It   is   fastened   on   with   elastic.     A  piece  of ■ 
rubber  piping  about  8  cm.  in  diameter,  serves  to  fill 

the  space  between  the  edges  and  the  face. 

2.  Wallach  Brothers. — A  very  similar  type,  con- 

sisting also  of  cotton  wool  between  two  layers  of 

aluminium.  The  holes  and  spacing  here  are  much 

the  same  size  as  in  Detroye' s.  The  thickness  of  the 
pad  of  cotton  wool  is  the  same.  The  effective  breathing 

area  is  the  same,  and  the  other  general  arrangements 

are    very    similar,  with    the    difference    that    by  the 



1348 PAGE'S     WEEKLY. 
June  23,  1905. 

more  simple  arrangement  of  the  respirator  there  is 

only  one  pad  of  cotton  wool  instead  of  two,  and  the 

interior  air  space  being  bigger,  there  is  less  likelihood 

of  its  being  heated  by  the  breath.  Both  these 

respirators  have  much  in  their  favour,  except  that 

they  become  unpleasantly  hot  even  after  a  few 

minutes'  use. 

3.  Adolf  Brauer. — Tins  is  also  a  small  nose  and 

mouth  mask,  consisting  of  two  layers  of  wire,  with  a 

layer  of  cotton  wool  between  them.  The  borders  are 

made  of  aluminium.  It  is  fastened  on  with  india- 

rubber  bands.  But  it  has  no  india-rubber  tube  to 

fill  the  gaps  between  the  edges  and  the  face,  hence 

unless  pressed  very  tight  it  admits  unhltered  air.  The 

edges  are  rather  too  slanting,  and  do  not  adapt  them- 

selves well  to  the  face.  In  fact,  they  require  consider- 
able bending  about  to  adjust  them.  Added  to  this, 

the  apparatus  fits  so  tightly  upon  the  nose  and  mouth 

that  it  soon  becomes  unpleasantly  hot.  The  wire 

gauze  is  perhaps  an  improvement  on  the  holes  ;  the 

mask  does  not  seem  so  well  contrived,  though  its  breath- 

ing area  is  larger.  In  all  the  above  the  cotton  wool 

admits  of  easy  replacement. 

4.  Dr.  Detourbe. — Detourbe's  mouth  and  nose 

mask  is  of  a  similar  character  to  the  above,  except 

that  instead  of  holes  the  front  is  crossed  by  aluminium 
bars  on  the  outside,  and  thread  on  the  inside.  There 

is  more  room  on  the  inside  than  in  the  last.  The  pad 

of  wool  is  thicker  and  more  effective.  Possibly  this 

mask  would  be  improved  if  the  cotton  wool  area  were 
increased  so  as  to  cover  the  sides  as  well  as  the  front. 

The  cotton  wool  is  easy  to  replace.  The  mask  is 
bordered  by  a  rim  of  felt  instead  of  india-rubber.  This 

is  perhaps  more  durable,  but  would  be  likely  to  get 
very  dirty.     It  could,  however,  no  doubt  be  washed. 

Another  form  has  large  eye-glasses  attached.  This 
is  on  the  whole  a  good  mask,  and  it  and  that  of 
Wallach  seem  the  best  of  their  type.  Both,  however, 
would  be  improved  if  made  larger  and  with  a  greater 
breathing  area. 

MOUTH     AND     N08E     MASKS     WITH     VALVES. 

5.  R.  Spasciani. — This  consists  of  a  metal  case 
of  sheet  aluminium.  In  the  front  of  this  are  seven 

holes,  each  1-2  centimetres  diameter,  thus  giving 
a  total  breathing  area  of  about  eight  square  centi- 

metres. Behind  this  is  a  sponge  about  \  centimetre 
thick.  The  edging  of  the  mask  consists  of  a  good 
thick  tubing  of  some  sponge  composition.  The 
mask  is  roomy  inside.  Like  the  others,  however,  it 
soon  becomes  hot.  The  outlet  valve  consists  of  a 
flat  disc  of  aluminium  resting  on  a  seating  If  the 
face   is   bent    down    the    valve    does  not  fall  properly 

en  the  seating.  The  valve,  however,  acts  fairly  wel' 
when  the  face  is  held  vertically.  It  does  not  appear 
certain  that  this  valve  would  not  admit  dust. 

6.  G.  F.  Zimmer. — This  consists  of  a  nosebag  of 

india-rubber  sheeting,  with  a  celluloid  cell  in  front 

filled  with  sponge.  It  is  very  like  that  of  Spasciani 

except  that  it  is  heavier,  and  has  two  outlet  valves. 

An  india-rubber  flap,  which  seems  unnecessary,  has 
been  attached  on  the  inside,  like  those  of  Moody  and 

Wallis  ;  a  diaphragm  runs  across  the  centre  interded 

to  force  the  workmen  to  inhale  through  the  mouth 

and  exhale  through  the  nose.  It  is  rather  difficult 

to  understand  the  use  of  this.  The  sponge  is  of  a  coarse 

quality,  and  appears  inadequate  ;  it  is  edged  with velvet. 

7.  A.  R.  Moody. — This  consists  of  a  celluloid 

muzzle,  edged  with  a  large,  soft  india-rubber  cushion, 
which  can  be  easily  removed  to  be  cleaned.  A  thick 

pad  of  cotton-wool  is  contained  in  a  cell  in  the  front 

covered  with  wire  gauze,  and  with  gauze  at  the  back. 

Over  this  and  at  the  back,  a  flap  of  india-rubber  is 

placed  to  prevent  the  expired  breath  passing  through 

the  cotton-wool.  I  he  object  of  this  contrivance  is 

doubtful,  it  would  be  pretty  sure  in  time  to  cockle 

up  and  cease  to  act,  and  the  mask  would  appear  better 

without  it.  The  breath  is  expelled  through  three 

valves  with  india-rubber  flaps,  each  -9  centimetres  in 
diameter. 

8.  C.  J.  B.  Wallis. — This  is  of  a  type  very  similar 

to  Moody's,  but  somewhat  inferior  in  design.  The 
cell  is  covered  with  a  disc  of  celluloid  with  holes  of 

inadequate  size,  and  with  a  similar  disc  at  the  back. 

There  are  two  expiration  holes,  each  -9  centimetres 
diameter,  which  seem  insufficient  for  the  purpose. 

They  are  covered  with  india-rubber  flaps.  The  mask 

is  edged  with  a  removable  pneumatically  expanded 

cushion  with  a  stop-cock. 

MATERIALS 

9.  Dr.  Feldbausch. — Has  an  inadequate  respirator, 

but  with  a  rather  interesting  filter,  consisting  of  a 

sort  of  mop  like  the  mops  used  for  cleaning  test  tubes, 

but  with  longer  hair.  This  curious  device  seems  to 

have  a  remarkable  freedom  in  letting  the  air  pass,  and 

if  it  can  arrest  the  dust  it  might  be  valuable.  This 

part  of  the  apparatus  seems  worth  examination. 

10.  Julius  Wolff. — To  the  respirator  there  is  fixed, 

a  curious  filter  apparently  of  hair  cloth,  with  a  layer 
of  some  sort  of  fibrous  material  behind  it.  This  the 

inventor  describes  as  Japanese  flower  paper.  His 

filters  allow  air  to  pass  with  extraordinary  facility, 

and  may,  perhaps,  suggest  the  means  of  solving  the 

problem. 
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MR.    WALTER  JONES,    M.I.Mech.E. 

JVTR.  WALTER  JONES,  the  President  of  the 
Staffordshire  Iron  and  Steel  Institute, 

was  born  in  1846.  His  active  business  career 

began  at  a  comparatively  early  age,  for,  owing 
to  the  death  of  his  father,  in  1866  he  inherited 

the  responsibilities  of  managership,  and  for 
the  past  twenty 

years  he  has  been 

the  sole  proprietor 

of  the  engineering 
works  of  Messrs. 

Jones  and  Attwood, 

Stourbridge.  Under 
his  direction  a  nota- 

ble increase  in  the 

productiveness  of 

the  firm  was  effect- 

ed, and  it  was  soon 

found  necessary  to 

erect  new  premises, 
a  site  for  which, 

two  acres  in  extent, 
was  secured  on  the 

Amblecote  side  of 

the  town.  Mr.  Jones 

is  the  patentee  of  a 

number  of  labour- 

saving  devices, 

many  of  which  were 
introduced  into  the 

mechanical  equip- 
ment of  his  manu- 

factory. 

In  1874  he  invented  an  improved  expansion 
joint  for  which  he  was  awarded  the  Midland 

Horticultural  Society's  medal ;  two  years  later 
he  placed  upon  the  market  improved  coils  and 
radiators,  for  which  he  received  the  silver  medal 

of  the  Worcestershire  Agricultural  Society. 

Among      his      succeeding      inventions      were, 

MR.    WALTER  JONES,    M.I.MECH.E 

improvements  in  the  methods  of  heating  and 

ventilating  public  buildings  ;  a  combined  throttle 

valve  and  expansion  joint ;  patents  for  drying 

bricks,  porcelain  and  terra-cotta  goods  by 

means  of  hot  water,  and  the  "  W.  Jones'  Patent 

Pipe  Cutter,"    the    advantages    of    which    are 

generally  known. 
His  latest  and  pro- 

bably his  most  im- 
portant invention  is 

the  new  core  form- 

ing machine  which 

is  patented  through- 
out Europe,  Canada 

and  the  United 

States. 

For  eighteen  years 

Mr.    Jones    was    a 
member      of       the 

Stourbridge     Town 
Council,  and  for  a 

period  of  four  years 

he  acted    as  chair- 
man of  the  Urban 

District  Council.  He 
is  a  member  of  the 

Institution  of    Me- 
chanical Engineers, 

and  a  past  president 
of  the  Institution  of 

Heating   and   Ven- 
tilating   Engineers. 

In  his  workshops  he 

has  adopted  the  eignt-hour  day  for  his  employees, 
who  number  over  two  hundred,  and  he  takes 

a  practical  interest  in  all  matters  relating  to 

their  welfare.     In  addition  to  his  well-known 

work,  "  Heating  by  Hot  Water,"   Mr.   Walter 
Jones   is   also  responsible  -for  some   literature 

dealing  with  various  aspects  of  civic  life. 
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DOBLE  TANGENTIAL    WATERWHEEL    WITH     JOO-KILOWATT    GENERATOR. 

THE  DOBLE  WATERWHEEL. 

npHE  Doble  hydro-electric  unit — illustrated 
herewith — is  of  the  two  bearing  type, 

the  water  wheel  being  mounted  on  the  extended 

end  of  the  generator  shaft.  The  generator, 

waterwheel,  cast-iron  housing,  and  needle 

nozzle  are  carried  on  a  heavy  cast-iron  sub-base 
securely  imbedded  in  a  concrete  foundation. 

The  waterwheel  end  of  the  base  overhangs  the 

tail-race  pit,  the  latter  being  extended  so  as  to 
give  room  for  a  oy-pass  pipe  to  enter  and  con- 

nect with  a  relief  valve.  This  extended  part 

of  the  pit  has  a  cast-iron  cover  with  a  plate- 

glass  centre,  so  that  the  wheel  discharge  and 
the  action  of  the  relief  valve  can  be  observed. 

The  relief  valve  is  provided  so  as  to  avoid  an 
excessive  pressure  in  case  the  water  wheel 

nozzle  is  suddenly  closed   by  the  governor. 

The  wheel  illustrates  '  the  standard  con- 
strution  of  the  Abner  Doble  Company,  of  San 
Francisco.  The  design  of  the  buckets,  wheel- 
body,  and  nozzle  is  based  on  a  factor  of  safety 
of  a.t  least  10,  and  the  material  used  for  these 

parts  is  tested  as  recommended  by  the  Inter- 
national Association  for  testing  materials. 

In  order  that  the  action  of  the  water  on  the 
buckets,  as  well  as  the  perfect  form  of  the  jet 

issuing  from  the  needle  nozzle,  may,  be  observed 

at  all  times,  the  sides  of  the  waterwheel  housing 

are  constructed  of  plate-glass.  The  buckets 

are  gun-metal  castings  and  are  of  the  Doble 
patented  ellipsoidal  type,  ground  and  polished 

on  the  hydraulic  surfaces  and  sharpened  to 

a  knife  edge  on  the  dividing  wedges  and  the 
entrance  edges. 

Owing  to  the  form  of  the  ellipsoidal  bucket 

the  jet  of  water  enters  without  shock  or  dis- 
turbance and  is  discharged  along  natural  lines 

over  the  entire  bucket  surface.  The  central 

portion  of  the  front-entering  edge  or  lip  of  the 

bucket  is  cut  away  in  the  form  of  a  semi-circular 
notch,  which  opening  allows  the  solid  jet  to 

impinge  on  the  dividing  wedge  of  the  bucket 

without  being  split  in  a  horizontal  plane  which 
would  result  in  waste! ully  diverting  part  of  the 

water  unused  down  into  the  tailrace.  By 

this  form  all  eddy  currents  are  avoided  and  as 

the  full  force  of  the  jet  is  spent  in  doing  useful 

work,  the  efficiency  of  the  bucket  is  very  high. 

The  absence  of  eddy  currents  results  in  even 

wear  and  remarkable  durability. 
Each  bucket  straddles  the  rim  of  the  wheel 

and  the  fastening  lugs  are  milled  to  gauge  on 
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a  specially  designed  machine  so  that  the  bucket 

will  accurately  fit  the  wheel  on  the  periphery 

and  on  both  sides  of  the  rim.  The  semi-circular 

notch  and  the  dividing  wedge  of  the  bucket  are 

milled  in  a  jig  so  that  all  travel  in  the  same  plane. 

Each  bucket  is  fastened  to  the  wheel  rim  by 

two-body-bound  steel  stud  bolts,  fitted  in 
reamed  holes. 

The  milling  and  drilling  of  the  buckets  is 

done  in  jigs,  and  after  all  machine  work  is  com- 
pleted the  buckets  are  brought  to  the  same 

weight,  so  that  they  are  interchangeable.  The 

wheel  is  thus  brought  to  a  perfect  balance,  both 

statically  and  dynamically. 

The  wheel-body  is  a  semi-steel  casting  finished 

all  over  and  balanced.  The  rim  is  finished  to 

template,  the  latter  being  the  mate  of  the 

template  to  which  the  lugs  of  the  buckets  are 
milled.  The  hub  is  bored  and  keyseated  to  fit 

the  generator  shaft.  The  shaft  of  the  generator 

extends  beyond  the  bearing,  the  waterwheel 

being  secured  thereon  by  a  steel  nut  with  brass 
washer. 

The  nozzle  is  of  the  Doble  patented  needle 

regulating  type,  operated  by  a  hydraulic 
governor  directly  connected  to  the  needle  stem. 

The  speed  regulation  is  done  by  moving  an 

axial  corepiece — the  needle — in  a  longitudinal 
direction  within  the  nozzle,  thus  changing  the 

annular  area  of  the  orifice  and  the  quantity 

DOBLE   TANGENTIAL    WATERWHEEL,  EQUIPPED  WITH  NEEDLE  REGULATiNG  NOZZLE. 

17O  H.P.  ;    7OO  R.P.M.  ;  700  FT.  HEAD. 
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of  water  discharged.  The  nozzle  produces  a 

solid  cylindrical  jet,  and  investigation  of  this 

type,  made  at  the  Massachusetts  Institute  of 
Technology  determined  an  efficiency  as  high 

as  99-3  per  cent. 

I.      A   DOBLE    ELLIPSOIDAL   BUCKET. 

2.      JET    ISSUING    FROM    NEEDLE   NOZZLE. 

The  main  nozzle  casting  is  made  of  semi- 
steel  and  after  complete  machining  is  subjected 

to  a  test  of  one  and  one-half  times  the  working 

pressure  for  a  period  of  five  hours.  The  nozzle 
tip  is  detachable  and  consists  of  a  steel  forging, 

machined  all  over,  the  inner  or  hydraulic  surface 

being  finished  to  template  and  polished.  The 

regulating  needle  is  a  steel  forging  machined 

all  over,  the  needle  bulb  and  point  being  finished 

to  template  and  polished.  The  other  end  of 

the  needle  stem  is  provided  with  a  counter- 

balancing plunger  made  of  gun-metal,  working 
through  a  cup-leather  gland. 

Instead  of  a  stuffing  box,  there  is  provided 

in  the  opening  in  the  back  plate  of  the  housing 

a  patented  centrifugal  water  guard,  which 

prevents  leakage  from  the  housing,  and  at  the 
same  time  ventilates  it,  thus  permitting  an 

easy  discharge  of  the  water  into  the  tail-race. 
This  water  guard  is  of  brass,  machined  and 

polished. The  baffle-plate,  opposite  the  nozzle,  inside 
the  housing,  serves  to  prevent  water  from  being 

carried  around  by  the  wheel  and  also  protects 

the  housing  in  case  the  wheel  should  run  over 

speed.  It  is  a  heavy  iron  casting,  and  is  securely 
bolted  to  the  housing. 

One  of  these  wheels  was  exhibited  at  the 

St.  Louis  World's  Fair,  being  awarded  the  Grand 
Prize.  The  water,  under  the  hydraulic  pressure 

necessary  was  furnished  by  a  duplex  triple 

expansion  mine  pump,  because  no  natural 

high  head  of  water  was  available  at  St  Louis. 

This  pump  supplied  the  water  to  the  wheel 
under  a  pressure  equal  to  a  head  of  700  ft., 

and  had  a  capacity  of  1,000  gallons  per  minute. 
The  wheel  was  31  in.  in  diameter,  and  was 

driven  by  a  ih  in.  jet  of  water.  It  was  directly 

connected  to  a  100-kilowatt  railway-type  genera- 

tor, furnishing  direct  current  at  500  volts  to  the 

feeder  system  of  the  Intramural  Railway  power 

plant.  The  operation  speed  of  the  unit  was 

700  revolutions  per  minute. 
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SHIPBUILDING    NOTES. 

/°VN  Thursday,  June  15th,  1905,  the  large  steamer 
^S  Archbank  left  Hartlepool  for  her  trial  trip  in 

Hartlepool  Bay,  and  after  adjusting  compasses  had  satis- 
factory runs  over  the  measured  mile,  averaging  a  speed  of 

n£  knots.  Built  by  Messrs.  Furness,  Withy  and  Co., 

to  the  order  of  the  Peareth  Steamship  Company, 

Ltd.  (managing  owners  Messrs.  Beckingham  and  Co., 

Newcastle-on-Tyne)  the  vessel  is  classed  100  Ai 

at  Lloyd's,  and  is  over  350  ft.  in  length.  She  is  of  the 
spardeck  type,  with  poop,  bridge  and  forecastle.  The 

machinery,  which  worked  exceedingly  well,  is  by  Messrs. 

Richardsons,  Westgarth  and  Co.,  Ltd.,  Hartlepool. 

The  sizes  of  cylinders  are,  24  in.,  39  in.,  66  in.,  by  43  in. 

stroke  ;  the  boilers,  16  ft.  by  10  ft.  6  in.  long,  giving  a 

working  pressure  of  180  lb.  After  the  trial  trip  the 
vessel  left  for  Cardiff,  to  load  under  the  command  of 

Captain  Milne.  The  owners  were  represented  by 

Messrs.  J.  H.  and  C.  L.  Beckingham  and  Mr.  Norman 

Burnett  (superintendent),  the  builders  by  Mr.  H. 

Withy,  and  the  engineers  by  Mr.  Urquhart. 

On  the  1 6th  inst.,  Messrs.  William  Gray  and  Co., 
Ltd.,  launched  the  steel  screw  steamer  Midas  for 

Messrs.  Gladstone  and  Co.,  of  West  Hartlepool.  The 

Midas  is  a  sister  vessel  to  the  Cambyses,  recently 

launched  by  Messrs.  William  Gray  and  Co.  for  the 

same  owners.  She  will  take  the  highest  class  in 

Lloyd's,  and  is  of  the  following  dimensions  :  length 
overall,  361  it.  6  in.  ;  breadth,  46  ft.;  and  depth,  26  ft. 

1  in.,  with  extra  long  bridge,  poop,  and  topgallant 

forecastle.  Triple  expansion  engines  are  being  supplied 

by  the  Central  Marine  Engine  Works  of  the  builders, 

having  cylinders  24J-  in.,  40  in.,  and  65  in.  diameter, 

with  a  piston  stroke  of  42  in.,  and  two  large  steel  boilers 

for  a  working  pressure  of  180  lb.  per  square  inch.  The 

ship  and  machinery  have  been  built  under  the  super- 
intendence of  Mr.  Chas.  Breckitt,  on  behalf  of  the 

owners,  and  the  ceremony  of  naming  the  steamer 

was  performed  by  Mrs.  Frank  Dixon,  wife  of  Mr. 

FranK  Dixon,  a  director  of  Messrs.  Harris  and  Dixon, 

Ltd.,  London. 

On  Saturday,  the  10th  inst.,  the  steel-screw  steamer 

s.s.  Henry,  which  has  been  built  by  Messrs.  Osbourne, 

Graham  and  Co.,  of  Hylton,  was  sent  to  sea  for  her 

official  trial  trip.  This  steamer  has  been  built  to 

the  order  of  Mr.  Otto  Zelck,  of  Rostock,  by  the 

instructions  of  Messrs.  H.  G.  Harper  and  Co.,  of  London, 

who  were  represented  at  the  trial  trip  by  Mr.  Petersen. 

She  is  built  on  the  single-deck  principle,  with  deep  bulb 

angle  frames,  to  Lloyd's  highest  class,  and  will  carry 
2,400  tens  on  a  draft  of  17  ft.  3  in.  The  engines, 

which  have  cylinders  19  in.,  30  in.,  50  in.  by  36  in., 

with  two  large  boilers,  have  been  supplied  and  fitted 

by  Messrs.  Geo.  Clark,  Ltd.,  of  Southwick,  Sunderland. 

The  trial  trip  was  in  every  way  satisfactory  ;  a  mean 

speed  of  10  knots  being  registered. 

The  steel-screw  steamer  Apollo  has  been  launched 

by  Messrs.  Furness,  Withy  and  Co.,  Ltd.,  Hartlepool. 
This  vessel  has  been  built  to  the  order  of  Messrs, 

Harris  and  Dixon,  of  London.  She  is  over  350  ft. 

in  length  and  has  a  cubic  capacity  of  about  339.936 

cubic  feet.  The  hatches  are  of  large  size,  and  are 

worked  by  seven  powerful  steam  winches.  Wood 

shifting  boards  will  be  fitted  throughout.  Triple- 

expansion  engines  will  be  supplied  by  Messrs.  Richard- 
sons,  Westgarth  and  Co.,  Ltd.,  Hartlepool,  the  sizes  of 

cylinders  being  24  in.,  39  in.,  66  in.  by  45  in.  stroke, 

with  two  single-ended  boilers  16  ft.  by  10  ft.  9  in. 
long,  working  at  180  lb.  The  christening  ceremony 

was  performed  by  Mrs.  Frank  E.  Dixon,  of  London. 

The  turbine  passenger  steamer  Viking,  built  at  the 

Walker  yard  of  Sir  W.  G.  Armstrong,  Whitworth 

and  Co.,  to  the  order  of  the  Isle  of  Man  Steam  Packet 

Company,  and  intended  for  the  summer  excursion 
traffic  between  Liverpool  and  Douglas,  proceded,  last 

week,  upon  her  long-distance  trials.  The  course 
selected  was  along  the  Durham  and  Yorkshire  coasts 

from  Souter  Point,  near  the  mouth  of  the  Tyne,  to 

Flamborough  Head  and  back.  The  tide  was  about 

equally  for  and  against  the  vessel,  and  she  carried  a 

load  equivalent  to  her  full  complement  of  passengers, 

giving  her  a  draught  of  about  1 1  ft.  She  ran  con- 
tinuously at  full  speed  for  six  hours  forty  minutes,  and 

maintained  a  mean  speed  of  23^53  knots  for  the  course 

in  and  out.  The  three  hours'  run  southward  was  per- 
formed at  the  rate  of  23-68  knots,  and  on  her  return 

she  touched  24  knots  for  some  distance.  The  propelling 

machinery,  supplied  by  the  Parsons  Marine  Steam  Tur- 
bine Company,  consists  of  three  sets  of  Parsons  turbines, 

each  driving  an  independent  shaft.  The  two  outside 

engines  are  low-pressure,  and  within  their  casings  are 

fitted  the  astern-going  turbines,  which  can  give  the 

vessel  a  speed  of  14  or  15  knots.  Steam  at  a  pressure 

of  160  lb.  to  the  square  inch  is  supplied  by  four  double- 
ended  boilers,  working  under  forced  draught  in 

enclosed  stokeholds;  these  were  made  by  the  Wallsend 

Slipway  and  Engineering  Company. 
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MINE  SAMPLING  AND  ORE  VALUATION. 
By  James  Park,  M.Inst.M.M.  ;  M.A.Inst.M.E.  ;  F.G.S. 

Mining  Geology,  Otago  University. 
(Continued  from  page  1283.) 

Professor  of 

CALCULATING     AVERAGE     WIDTH     AND     VALUE     OF 
VEIN. 

npHE  assay- values  may  be  expressed  in  penny- 
weights of  gold  per  ton  ;  percentage  of 

metal ;  or,  in  the  case  of  low- valued  gold  or 

bullion,  the  money- value  may  be  stated  in  dollars 
or  £  s.  d.  per  ton.  The  thickness  of  the  ore  is 

most  conveniently  expressed  in  inches  for 
veins  up  to  8  ft.  or  10  ft.  thick.  Take  the  case 

of  ten  samples  from  a  gold-bearing  vein,  as 
follows  : — 

No.  of  Sample, 
Width  of 

Vein 

in  Inches. 

Assay-va 

per  Ton Pennyvvei 

ue 
in 

ghts. 

Inch-dwt 

I    .  . 

40 

8 

320 

2     .  . 

36 

9 
324 

3    •• 

3-i 

7 

-24 

4    •• 
34 5 

17O 

5    •• 
28 9 

25a 

6   .. 

30 

6 180 

7    •• 
34 8 

272 8    .. 

38 

5 
19O 

9   •• 

40 

7 280 

10   .  . 
44 4 

176 

356 

2,388 

The  average  width  is  found  by  dividing  the 

sum  of  the  widths  by  the  number  of  samples. 

Thus,  in  this  case  we  have  ̂ 6  =  35 -6  in. 
average  width. 

The  average  assay- value  is  found  by  dividing 

the  sum  of  the  inch-dwt.  by  the  sum  of  the 

widths  as  under  :    2?-    =  6*60  dwt.   per   ton 

356 

tor  a  width  of  35-6  in. 

EXCEPTIONAL     ASSAY-VALUES. 

A  sample  giving  an  exceptional  assay-value 
may  be  dealt  with  in  different  ways.  It  may 

be  discarded  entirely  and  not  included  in  the 

average  ;  [or  ascertain  the  average  value  with  it 

included,  and  replace  the  original   exceptional 

value  by  this  average,  and  then  calculate  the 

average  value  for  the  average  width.  For 

example  :  Five  samples  gave  values  of  10  dwt., 

20  dwt.,  25  dwt.,  120  dwt.,  and  25  dwt.  per  ton. 

The  average  is  40  dwt.  Replace  the  exceptional 

value,  120  dwt.,  by  40  dwt.,  and  then  proceed 
with  the  calculation  of  results. 

The  exceptional  value  may  represent  a  small 

patch  of  rich  ore,  or  a  bunch  of  rich  ore  in- 

creasing in  dimensions  going  upwards  or  down- 
wards, or  even  a  solitary  speck  of  gold.  The 

most  satisfactory  manner  of  dealing  with  an 

exceptionally  rich  assay  from  a  sample  is  to 

resample  the  vein  a  second  time. 

FUTURE     PROSPECTS. 

When  satisfactory  values  have  been  obtained 

around  a  block  of  ground,  the  natural  inference 
is  that  the  area  of  ore  is  of  the  same  approximate 

value.  Experience  has  shown  that  where  a 

block  is  exposed  in  four  dimensions  such  in- 
ference is  fair  and  reasonable.  Where  the  block 

is  exposed  in  three  dimensions  the  inference 

may  be  open  to  some  doubt.  Before  arriving 
at  a  definite  conclusion  as  to  the  future  prospects 

of  the  mine  it  is  advisable  for  the  examiner  or 

mining  engineer  to  carefully  consider  the  fol- 
lowing questions  :  {a.)  Is  there  any  change  of 

rock-formation  enclosing  the  lode  in  any  part 
of  the  mine  ?  If  so,  what  influence  does  this 

change  of  country  exercise  upon  the  value  of 
the  ore  ?  {b.)  Is  there  any  indication  of  barren 

zones  of  ore,  either  in  depth  or  horizontal 

extension,  along  the  course  of  the  lode  ?  (c.) 

Are  the  values  in  the  zone  of  oxidation  likely 

to  be  maintained  in  the  unoxidised  portion  ? 

(d.)  What  are  the  probabilities  of  impoverish- 
ment in  depth  ? 
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Manifestly  the  assay-values  obtained  represent 
only  the  values  of  the  actual  material  broken 

by  the  examiner.  The  variations  of  value 

obtained  at  the  different  intervals  clearly 
emphasise  the  variable  value  of  the  ore.  Hence 

the  mean  values  deduced  from  the  assay-values 
can  only  be  regarded,  even  in  the  most  favourable 

cases,  as  close  approximations.  A  mining 

engineer  with  a  personal  knowledge  of  the  ore 

and  values  in  a  mine  extending  over  a  con- 

siderable period,  can  often  so  adjust  his  averages 

by  the  experience  of  the  past,  as  to  make  a 

very  close  estimate  of  the  quantity  and  value 

of  ore  in  newly  developed  ground  in  the  same 
or  adjoining  mines. 

The  discrepancy  that  often  exists  between  the 

sampler's  estimate  and  the  mill  returns,  in  the 
case  of  gold-ores  particularly,  may  be  due  to 
one  or  several  causes,  among  which  the  following 

may  be  enumerated  :  (a.)  A  suddenjncrease  of 

width  of  ore  without  a  corresponding  increase 

of  values,  (b.)  A  sudden  decrease  in  values, 

or  the  payshoot  may  split  into  two  legs  and 
reunite  between  two  levels,  (c.)  A  greater 

proportion  of  mullock  or  rock  is  sent'to  the"  mill 

than  was  contained  in  the  examiner's  samples. 
This  is  a  contingency  very  liable  to  occur  in  the 
breaking  of  a  narrow  vein  in  the  stopes,  especially 
where  the  vein  is  less  in  width  than  the  width 

of  the  breast  or  face.  In  cases  where  the  walls 

of  the  vein  are  well  defined  and  the  stripping 
easy,  the  proportion  of  rock  introduced  with 

the  ore  is  not  likely  to  be  very  great,  especially 
where  a  stretch  of  ore  is  stripped  before  it  is 
broken,  (d.)  Imperfect  tally  of  the^tonnage 
of  ore  sent  to  the  mill,  (e.)  Inadequate  allow- 

ance for  moisture. 

The  sampling  of  a  mine  for  valuation  purposes 
is  most  exhausting,  both  physically  and  men- 

tally. When  the  work  has  been'  carried  out 
carefully  and  conscientiously  the  mine-examiner 
should  be  prepared  to  stand  by  his  results.  The 
examiner  must  remember  that  he  is  the  con- 
dential   adviser   of  his  principals,  and  for  that 

reason  must  keep  a  discreet  silence  about  the 

results'  of  his  examination,  and  of  his  opinion 
as  to  the  probable  value  of  the  mine. 

SAMPLING     OF     DUMPS     OR     PADDOCKS     OF     ORE. 

The  sack  of  ore  is  divided  into  a  number 

of  small  blocks  by  two  systems  of  cuts  or 

trenches  passing  through  the  ore  at  right  angles 
to  each  other. 

(a.)  Each  block  can  now  be  sampled  separately 

by  picking  pieces  of  ore  from  its  four  sides. 
(b.)  Or  the  material  excavated  from  the 

trenches  can  be  wheeled  to  a  clean  piece  of 

ground,  spawled  into  small  pieces,  mixed,  and 

quartered  repeatedly  until  a  sample  of  con- 

venient size  is  obtained.  Before  each  quarter- 

ing the  larger  pieces  of  ore  must  be  broken  to 
half  their  diameter  in  the  preceding  quartering. 

(c.)  Or  the  material  from  the  trenches  can 

be  crushed  in  a  rock-breaker,  mixed,  and 

quartered  down  till  the  assay  sample  is  obtained. 

SAMPLING     HEAPS     OF     TAILINGS. 

If  the  accumulation  of  tailings  is  large  it 

should  be  sampled  in  separate  sections,  as  large 

piles  of  sand  are  liable  to  vary  considerably 

in  value  in  different  parts.  Stake  off  the  heap, 

so  as  to  divide  it  into  sections  about  5  yards 

square.  Make  a  diagram  in  field-book  corre- 
sponding to  sections.  Record  the  dimensions 

of  the  sections,  and  distinguish  each  section  by 

a  letter,  as  A,  B,  C,  etc.  Sample  each  section, 

beginning  with  section  A  :  (a.)  With  a  sampling- 
iron  take  samples  all  over  the  section  at,  say, 

every  foot  or  two.  (b.)  If  there  is  reason  to 
bslieve  that  the  values  are  not  the  same  from 

top  to  bottom,  put  the  top  material  into  one 

bag  and  the  lower  into  another  ;  or,  if  necessary, 

separate  samples  can  be  taken  for  every  foot 

of  depth,  (c.)  If  there  is  no  sampling-iron 
available,  holes  are  dug  at  intervals  of  every 

4  ft.  or  6  ft.  The  sands  from  the  holes  are , 

wheeled  to  a  clean  place,  mixed,  and  reduced 

by  quartering  to  a  convenient  size'.  If  required, 
the  sand  obtained  from  different  depths  can  be 

kept  separate. 
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r  By  "  salting  "  is  meant  the  illegal  enrichment 
of  the  ore,  with  the  object  of  giving  the  property, 

a  fictitious  value.  The  mine-examiner  should 

be  familiar  with  the  methods  adopted  by  un- 

scrupulous persons,  so  as  to  be  able  to  protect 
the  interests  of  his  principals.  A  common 

method  is  to  tamper  with  the  examiner's 
samples  ;  and  for  this  reason  the  samples  should 

always  be  in  safe  custody  until  the  assay  results 
are  known. 

Cases  are  known  where  the  sample-bags  have 
been  enriched  before  the  samples  were  put  into 

them.  It  is  therefore  a  wise  precaution  to  keep 

the  sample-bags  in  a  lock-up  sack  until  they  are 
required.  And  even  then  it  is  advisable  to 
turn  each  bag  inside  out  and  shake  vigorously 

before  use.  In  the  case  of  gold-mines,  soft 
ore  has  been  artificially  enriched  to  a  depth  of 

a  foot  or  more  with  a  strong  solution  of  chloride 

of  gold. 

Fraud  has  been  practised  on  mine-examiners 
by  stretches  of  rich  ore  having  been  skilfully 
built  into  the  wall  of  a  level  at  different  intervals 

and  at  the  working  face  the  joints  being  ob- 
scured by  liberal  splashes  of  mud.  In  the  same 

way  artificial  outcrops  have  been  prepared. 
Dumps  ol  ore  have  been  stacked  with  rich  ore 

on  the  sides  and  top  surface.  An  imposture  of 

this  kind  is  at  once  disclosed  by  the  process  of 

trenching  when  procuring  samples  for  assay. 

Samples  of  gold-wash  intended  for  examina- 
tion by  panning  have  been  enriched  either  before 

or  during  the  washing,  by  the  agency  of  gold- 

bearing  tobacco-ash,  pellets  of  clay,  and  gold- 

bearing  finger-nails.  The  gold  obtained  from 

the  panning  of  gold-wash  or  tailings  should  be 
examined  under  the  microscope.  Bulk  samples 

of  ore  have  been  salted  during  the  process  of 

treatment  in  the  battery,  either  by  the  addition 

of  gold  or  amalgam. 

The  examiner's  samples  may  be  unlawfully 
enriched  at  any  stage  from  the  breaking  of  the 

material  in  the  mine  to  the  assaying  in  the 

laboratory.     Strong   solutions    of   gold-chloride 

have  been  injected  into  the  bags  with  a  syringe, 

and  gold-dust  added  to  the  litharge  and  fluxes. 

Fraud  is  so  easily  practised  in  this  stage  that 
the  examiner  should  either  supply  his  own  assay 

materials  or  test  those  placed  at  his  disposal. 

In  these  days  of  mine-valuation  by  systematic 

sampling,  cases  of  stacking  or  salting  of  the  ore 
in  the  mine  are  rare,  and  easily  circumvented  by 

the  watchful  examiner.  But,  besides  covert 

acts  intended  to  beguile,  the  examiner  may  be 

misled  by  the  suppression  of  important  develop- 
ments, or  by  the  blocking-up  of  workings  where 

unfavourable  results  might  be  obtained. 

On  his  part  the  mine-examiner  must  take  care 
not  to  assume  an  attitude  of  restraint  and 

distrust  towards  those  connected  with  the 

management.  In  the  writer's  experience,  miners 
are  as  honest  as  most  men  ;  and  if  they  some- 

times put  the  best  side  before  one.  it  is  more 
from  a  feeling  of  loyalty  to  their  employers 
than  a  deliberate  desire  to  deceive.  Probably 

not  more  than  one  in  a  hundred  would  wilfully 

mislead,  or  use  unlawful  means  to  enrich 

the  samples.  But  the  hundredth  man  is 

generally  a  clever  rogue,  and  needs  very  close 

watching  ;  and  because  of  this  one  man  it  is 

necessary  to  take  no  risks,  either  in  the  mine 
or  in  the  laboratory. 

New  Italian  Single-phase  Railway. 
The  French  Westinghouse  Company  have  recently 

secured  the  contract  for  the  installation  of  the  Westing- 

house  single-phase  railway  on  the  Bergama,  Valle 

Brembana  Railway,  Italy.  This  is  the  second  single- 

phase  railway  contract  secured  by  the  French  Westing- 
house  Company  in  that  country,  the  first  being  the 

Rome-Civita-Castellana  Railway.  Complete  details 

are  not  yet  to  hand.  The  length  of  the  line  is  30  kilo- 

metres, and  it  will  be  served  by  five  30-ton  locomotives 

equipped  with  four  75  h.p.  Westinghouse  single-phase 
motors,  multiple  unit  control,  and  pneumatically 

operated  bow  trolleys.  The  gauge  of  the  track  will 

be  1  "44  m.  The  power  station  is  to  be  equipped  with 

three  single-phase  500-k.w.  Westinghouse  alternators, 

running  at  a  speed  of  500  r.p.m.  There  are  to  be  no 

transforming  sub-stations,  and  the  line  will  be  fed 

at  the  above  pressure  direct  from  the  power  house. 
*  New  Zealand  Mines  Record. 
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THE     LABOUR    MARKET. 

BOARD  of  Trade  Statistics  just  issued  show  that 

compared  with  April,  employment  in  May  ex- 
hibited an  improvement,  and  that  as  compared  with 

a  year  ago  there  was  an  improvement  in  the  metal, 

engineering  and  shipbuilding  trades  generally. 

COAL  MINING. 

Employment  in  the  coal  mining  industry  in  May 

was  about  the  same  as  in  April,  and  was  slightly  better 

than  a  year  ago.  At  collieries  employing  558,126 

workpeople,  the  pits  worked  on  an  average  4/93  days 

per  week  during  the  four  weeks  ended  May  20th, 

1905,*  as  compared  with  4-93  days  in  April,  1905,* 

and  5*09  days  in  May,  1904. 
IRON     MINING. 

Employment  was  good  and  showed  little  change 

compared  with  a  month  and  a  year  ago.  At  the 

120  mines  and  open  works  covered  by  the  returns 

received  from  employers,  the  average  number  of  days 

worked  per  week  during  the  four  weeks  ended  May  20th 

was  5*85,  as  compared  with  57it  in  the  previous 

month  and  5 -90  in  May,  1904. 
IRON     AND     STEEL     MANUFACTURE. 

Employment  at  iron  and  steel  works  continued  good 

and  was  considerably  better  than  a  year  ago.  Returns 

relating  to  195  works,  employing  88,267  workpeople, 

show  that  the  volume  of  employment  in  the  week  ended 

-May  20th,  1905,  was  0*2  per  cent,  greater  than  a 

month  ago,  and  5*9  per  cent,  greater  than  in  May,  1904. 
The  average  number  of  shifts  remained  about  the 

same  as  a  month  ago,  the  greatest  difference  being  a 

decline  in  crucible  furnaces.  Compared  with  last  year 

the  only  decrease  took  place  in  the  Bessemer  Con- 
verting Department.  The  largest  increases  were  in 

crucible  furnace  sand  forging  and  pressing. 

Department. 

Numbers 

employed  in 
week  ended 

Average  Number  of 
Shifts  worked  per  man 

in  week  ended 
May 

20th, 

1905. 

Apr. I5«h, 
1905. 

May 

21st, 

1904. 

May 

20th, 

«905- Apr. 
15th, 

1905. 

May 

21st, 

1904. 

Open-Hearth  Melting  Fur- naces 

Crucible  Furnaces        
Bessemer  Converters 
Puddling  Forges           
Rolling  Mills   
Forging  and  Pressing 
Founding            
Other  Departments      
Mechanics  and  General 

Labourers 

7,263 

590 

2,io5 9.539 
29*49 

3,808 

11,129 

7,248 
17,330 

7,3/6 

167 2,091 

9,431 
29.440 

3,804 10,961 

7,»«5 

■7.197 

6.957 

556 

3,033 

9,436 

28,207 

3,601 

10,82a 
6,453 16,393 

5  88 
5-6t 

5-,5 

488 

5'22 
5-56 

5-8i 

578 

574 

59' 
572 

5'23 

4-88 

5-2J 549 

588 

569 

576 

580 

539 

530 

4-8i 

5'2 

538 

578 

5-64 

569 

Total          
88,267 

88,082 
84,458 5-48 

5-48 
5-40 

PIG     IRON     INDU8TRY. 

Employment  in  this  industry  continued  to  improve 

during  May,  and  was  considerably  better  than  a  year 

ago.  Returns  relating  to  the  works  of  108  iron- 
masters showed  that  322  furnaces,  employing  about 

22,900  workpeople,  were  in  blast  at  the  end  of  May — 

an  increase  of  three  furnaces  as  compared  with  the  pre- 
vious month,  and  of  14  as  compared  with  May,  1904. 

These  increases  were  confined  to  England  and  Wales, 

the  number  of  furnaces  in  blast  in  Scotland  being  the 
same  in  all  three  periods. 

The  following  Table  shows  by  districts  the  number 
of  furnaces  in  blast  at  the  works  included  in  the  returns 

in  the  three  periods  specified  : — 

Dlsttiota. 

Number  of  Furnaces,  included  in 
the  returns,  in  Blast  at  end  of 

Increase  (  +  )  or 

Decrease  (-)  in 
May,  1905,  as 

compared  with 

May, 

1905. 

April, 

1905- 

May, 

1904. 

A 
month 

ago. 

A 

year 

ago. 
England  &  Wales— 
Cleveland       

Cumberland  &  Lanes. 

S.  and  S.W.Yorks. 

Derby  &  Nottingham 
Leicester,  Lincoln,  ) 
and  Northampton  J 

Stafford  &  Worcester 
S.Wales  AMonmouth 

Other  districts 

85 

55 

«5 

36 

s8 

3" 

"5 

6 

84' 

35 

14 

36 

*7 

30 

•5 

7 

77 

3» 

'3 

37* 

«J 

3**
 

'3 

6 

+  1 

+  1 +  1 

+  1 

—  1 

+  8 
+  1 
+  2 

-  1 

+  3 

—  1 

+    2 

Returned  from       1 
England  &  Wales  i 231 

248- 

237 

+  3 
+  14 

Returned  from 
Scotland       

71 

71 71 

._ 

Total  furnaces 
Included   In 

returns 
322 

319* 

308 

+  I 

4-11 

*  The  figures  for  April  and  May,  1905,  are  reduced  uy  holidays. f  R  rduced  by  Easter  holidays. 

ENGINEERING    TRADE. 

Employment  generally  showed  an  improvement  on 

the  previous  month,  and  was  considerably  better  than 

a  year  ago.  The  percentage  of  trade  union  members 

unemployed  at  the  end  of  May  was  5-2,  as  compared 
with  6-o  at  the  end  of  April,  and  66  per  cent,  at  the  end 
of  May,  1904. 

SHIPBUILDING     TRADE8. 

Employment  showed  some  recovery  in  May  after 

the  falling  off  reported  a  month  ago,  and  is  now  at 

about  the  same  level  as  at  the  end  of  March.  As 

compared  with  a  year  ago  a  more  marked  improvement 

is  shown.  The  percentage  of  trade  union  members 

unemployed  at  the  end  of  May  was  n-i,  as  compared 
with  i2-2  at  the  end  of  April,  and  with  13-1  per  cent, 

a  year  ago. 
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THE    LATE    MR.    JAMES    MANSERGH. 

ALTHOUGH  the  news  of  the  death  of  Mr.  James 

Mansergh  could  not  have  been  wholly  un- 

expected, the  announcement  came  as  a  great  shock 

to  his  many  friends,  and  to  that  far  larger  circle  com- 

prising the  members  of  the  profession  of  which  he  was 

so  long  a  distinguished  member.  He  had  during  the 

greater  part  of  his  career  largely  devoted  his  abilities 

to  questions  affecting  water  supply  and  sewage  dis- 

posal, but  this  was  to  some  extent  an  accident  of 

occupation,  and  there  is  little  doubt  that  he  would  have 

won  distinction  in  any  other  branch  of  civil  engineering 

with  which  he  might  have  chosen  to  identify  himself. 

Indeed,  it  was  only  chance  that  prevented  his  becoming 

known  as  one  of  our  great  contractors  rather  than 

a  civil  engineer,  and  he  has  been  heard  to  humorously 

lament  the  fact  that  he  had  not  chosen  to  make  a  for- 

tune in  the  carrying  out  of  work  rather  than  win  a 

modest   competence   in   the   character   of   a   designer. 

THE   LATE   MR,   JAMES  MANSERGH. 

Mr.  Mansergh  was  seventy-one  at  the  time  of  his 
death,  having  been  born  in  1834,  and  he  left  a  record 

of  nearly  sixty  years'  work  behind  him.  His  birth- 
place was  Lancaster,  and  at  the  age  of  fifteen  he  was 

apprenticed  to  the  firm  of  Messrs.  McKie  and  Lawson 

in  his  native  town.  The  firm,  during  his  pupilage, 

was  engaged  in  a  good  deal  of  important  work,  and  young 

Mansergh  had  an  excellent  opportunity  of  acquiring 

an  insight  into  several  branches  of  engineering, 

notably  in  connection  with  water  works  and  railway 

construction.  At  the  age  of  twenty-one  he  went  out 

to  Brazil  as  contractor's  engineer  and  district  agent, 
being  one  of  four  employed  on  the  first  section  of  the 

Dom  Pedro  II.  railway,  which  was  intended  to  form 

a  link  between  Rio  de  Janeiro  and  the  interior.  He 

remained  in  Brazil  for  some  years,  and  was  practically 

the  sole  survivor  of  the  four  young  engineers  associated 

with  the  work,  for  two  of  them  died  of  yellow  fever, 

and  the  third  was  invalided  home.  Returning  to 

England,  he  became  a  partner  with  his  former  principal 

Mr.  McKie,  and  it  is  of  interest  to  note  that  in  the  early 

days  of  this  partnership  they  laid  out  the  first  sewage 

farm  in  England  at  Carlisle.  The  partnership,  however, 

was  dissolved  in  i860,  and  Mr.  Mansergh  became  con- 

tractor's agent  for  John  Watson  and  Co.,  with  whom 
he  remained  for  three  years,  his  energies  during  this 

period  being  occupied  with  Cambrian  railways.  It 

is  said  that  the  great  Birmingham  water  scheme 

originated  in  his  mind  during  his  work  in  Wales  at 

this  period. 
He  finally  entered  into  partnership  with  his  brother- 

in-law  Mr.  John  Lawson,  in  association  with  whom  he 
carried  out  a  number  of  important  works  in  England. 

Mr.  Lawson,  however,  died  in  1873,  and  since  then, 

either  alone  or  in  partnership  with  his  sons,  Mr.  Man- 

sergh has  been  almost  continuously  engaged  in  design- 

ing water  or  drainage  schemes  for  important  towns 

and  cities  at  home  and  abroad.  His  last  great  work 

was  in  connection  with  the  Birmingham  water  scheme. 

This  scheme,  it  will  be  remembered,  is  a  most  compre- 

hensive one.  The  water  is  brought  to  Birming- 
ham from  the  valleys  of  the  Elan  and  Claerwen, 

seventy- three  miles  distant,  and  will  ultimately  pro- 

vide a  supply  of  75,000,000  gallons  of  water  daily, 

in  addition  to  27,000,000  gallons  for  compensation. 

The  portion  of  the  scheme  completed  includes  four  great 
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dams  holding  back  the  waters  of  the  Elan,  ancf  the  base 

of  the  dam  at  Dolymynach  on  the  Claerwen,  and  the 

aqueduct  to  convey  the  water  from  the  storage  reser- 
voir near  Rhayader  to  the  service  reservoir  at  Frankley. 

Mr.  Mansergh  did  not  live  to  see  the  full  completion 

of  the  great  work  he  designed  for  Birmingham.  This, 

however,  is  only  one  of  several  great  projects  in  which 

James  Mansergh  played  a  leading  part.  In  1889  the 
Victorian  Government  consulted  him  with  regard  to  a 

complete  sewerage  scheme  for  Melbourne,  a  work 

dealing  with  an  area  of  133  square  miles,  as  compared 

with  119  square  miles,  the  area  of  the  County  of 

London,  and  it  was  one  of  the  most  comprehensive 

schemes^of  the  kind  ever  designed. 

It  was  only  natural  that  Mr.  Mansergh  should  have 

been  a  member  of  Lord  Balfour's  Committee  on 

London  Water  Supply,  and  from  the  outset  he  was 

a  strenuous  advocate  of  the  combination  of  the  eight 

metropolitan  companies.  He  was  also  sole  engineering 
adviser  of  the  Local  Government  Board  in  connection 

with  the  London  Water  Transfer  Bill.  Before  com- 
mittees of  the  House  of  Commons  he  was  a  familiar 

figure,  having  given  evidence  many  hundreds  of 
times. 

One  of  the  most  famous  fights  before  Committee 

in  which  he  was  engaged  was  in  connection  with 

the  Stockton  and  Middlesbrough  Waterworks  in  1876, 

this  being  the  first  instance  of  the  compulsory  purchase 

of  a  water  company's  undertaking  by  a  municipality. 
His  profession  recognised  the  abilities  of  James 

Mansergh,  and  such  honours  as  were  theirs  to  bestow 

were  granted  with  no  ungrudging  hand.  He  became 

President  cf  the  Institution  of  Civil  Engineers  in  succes- 

sion to  Sir  Douglas  Fox  in  1900,  and  his  occupancy 

of  the  chair  of  the  premier  engineering  institution 

was  distinguished  by  the  fact  that  the  Engineering 

Standards  Committee  was  then  formed,  and  Mr. 

Mansergh  became  Chairman,  a  post  which  he  con- 

tinued to  occupy  until  the  day  of  his  death.  The 

value  of  the  work  done  by  the  Engineering  Standards 
Committee  is  now  well  known,  and  it  has  so  extended 

in  scope  and  influence  that  at  the  present  time  there  are 

no  fewer  than  thirty  sub-committees  working  in  con- 

nection with  it.  In  addition  to  his  presidency  of  the 

Institution  of  Civil  Engineers,  Mr.  Mansergh  was  a 
member  of  the  Council  of  the  Institution  of  Mechanical 

Engineers,  and  in  1901  was  accorded  the  well-deserved 

honour  of  a  fellowship  of  the  Royal  Society.  One 
field  into  which  men  of  his  eminence  and  abilities 

generally  make  some  incursion — that  of  technical 

authorship — was  left  untouched  by  Mr.  Mansergh, 

but  his  work  will  stand  as  a  fitting  memorial  to  the 

things  he  has  accomplished. 

By  courtesy  of  the  Surveyor.] 

THE    LATE    MR.    CHARLES    H.    LOWE. 

THE  LATE  MR.  CHARLES  H.  LOWE. 
The  news  of  the  death  of  Mr.  Charles  H.  Lowe, 

late  borough  engineer  and  surveyor  of  Hampstead  and 

past-president  of  the  Incorporated  Association  of 

Municipal  and  County  Engineers,  has  been  received 

by  a  large  circle  of  friends  with  great  regret.  Mr.  Lowe 

was  born  in  London  sixty-five  years  ago,  and  it  was 

in  the  Metropolis  that  his  whole  business  career  was 

spent.  After  completing  his  education  at  Geneva 
he  was  articled  to  Mr.  Charles  Broadbridge,  architect 

and  surveyor,  receiving  his  first  appointment  as  a 

clerk  to  the  surveyor  of  Marylebone  in  1859.  At 

a  later  date  he  became  assistant  surveyor,  and  dis- 

charged his  duties  with  such  conspicuous  ability  that 

it  became  clear  he  would  go  far  in  the  profession  he 

had  adopted.  One  important  scheme  with  which  Mr. 

Lowe  was  associated  was  the  opening  up  of  the  Harrow 

Road,  which  was  carried  out  from  his  plans  by  the 

Metropolitan  Board  of  Works  at  a  cost  of  ̂ 150,000. 

In  1 87 1  he  received  the  appointment  of  surveyor  and 

engineer  of  the  Hampstead  Vestry,  and  continued  in 

that  office  for  thirty  years,  carrying  out  many  important 

public  works  during  his  long  connection  with  this 

important  district.  Mr.  Lowe  was  a  member  of  the 

Institution  of  Civil  Engineers  and  of  the  Surveyors' 
Institution. 
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AMERICAN    NOTES. 

THE     PANAMA     CANAL. 

Speaking  at  a  dinner  of  the  Bankers'  Club,  in  Chicago, 
of  the  difficulties  to  be  encountered  in  connection  with 

the  Panama  Canal,  Mr.  T.  P.  Shonts,  president  of  the 

commission,    said      that     to    overcome     the     physical 

difficulties   or    to    safeguard    against    them    was    their 

first  duty.     They    had    begun   by  removing  stagnant 

ponds,    constructing  sewerage,  and    installing   modern 

plumbing  in   the  dwellings  of   those    engaged    in    the 

work.     The    disease-breeding    pestholes    and    marshes 

had   been   kerosened    to    protect    against    insects    and 

sickness.     All  of  the  old  dwellings  to  be  used  had  been 

fumigated  and  thoroughly  renovated  and  made  more 
fit    for    human    habitations.     After    health    conditions 

and  the  question  of  sanitation  on  the  isthmus,  came 

the  question   of  labour.     Where   to  secure  competent 

labourers  was  one  of  the  questions  they  must   settle 

before   they   could    begin   in   earnest.     The   results   of 

transplanting  American  labour  to  the  torrid  zone  had 

been  uniformly  disastrous.     It  was  necessary,  therefore, 

to  go  to  the  neighbouring  countries  for  their  labour,  for 
workers    who    are  accustomed   to  the  climate.     After 

this  problem   was   solved,    what    then  ?     They   would 

have  to  excavate  millions  of  cubic  yards  of  material. 

They  must  control  the  waters  of  a  river,  convert  miles 

of    swamps    into     rock-walled    rivers,    and    construct 

a  commodious  harbour  in  the  open  sea.     The  fourth 

problem  was  to  overcome  the  difficulty  arising  out  of 

the  great  distance  of  the  isthmus  from  their  base  of 

supplies.     To  keep  the  materials  and  labour  in  perfect 

balance  with  one  another  could  only  be  accomplished 

by  the  most  perfect  organisation  and  complete  system 
of  advices.     This  was  where  the  French  failed,  because 

of  a  lack  of  system  and  method  of  communication. 

MR.     CARNEGIE'S     ENGINEERING     GIFT. 

Plans  have  been  filed  for  the  new  fifteen-storey 

building,  to  cost  £975,000,  which  Mr.  Andrew  Carnegie 

is  to  present  to  the  Associated  Societies  of  Engineers, 

It  is  to  be  erected  on  the  premises,  No.  25  to  33 

West  39th  Street,  New  York.  Adjoining  it  in  the  rear 

and  occupying  the  plot  Nos.  32  and  34  West  40th 

Street,  will  be  the  thirteen-storey  club-house,  which 
is  to  cost  an  additional  §375,000,  and  which  is  also 

part  of  Mr.  Carnegie's  gift  to  the  engineers.  The 
39th  Street  building  will  be  a  fireproof  structure, 

212  ft.  high,  with  a  frontage  of  115  ft.  and  a  depth  of 

88-9  ft.     It  is  to  be  one    of    the    French    Renaissance 

style,  and  will  be  lighted  by  five  rows  of  tall  decorated 

windows,  panelled  in  bronze.  The  entrance  will  be 

adorned  with  giant  doors  of  decorated  bronze,  and 

will  be  Hanked  by  columns  supporting  bronze  candelabra- 
Three  ornamental  balconied  doorways,  with  bronze 

doors,  built  just  above  the  entrance  cornice,  will  be 

flanked  by  statuary,  and  the  roof  cornice  and  its  frieze 

will  be  supported  by  a  series  of  engaged  columns 

and  pilasters  rising  from  the  13th  storey.  The  facade 

is  of  granite  and  limestone,  trimmed  with  terra  cotta 

The  main  floor  of  the  building  is  to  have  a  great  entrance 

hall,  and  opening  otf  it  at  the  corners  will  be  the  ad- 
ministration office,  the  smoking-room,  the  reception- 

room,  and  a  writing-room.  The  third  and  fourth  storeys 

will  contain  an  auditorium,  with  a  balcony,  and  having 

spacious  promenades  on  the  north  and  south.  The 
fifth  floor  will  be  fitted  with  smaller  assembly  halls 

and  the  sixth  floor  will  contain  a  series  of  lecture  rooms. 

The  seventh  to  the  eleventh  floor,  inclusive,  will  be 

devoted  to  offices,  as  follows  :  seventh  and  eighth 

floors,  associated  societies  ;  ninth  floor,  mining  en- 

gineers ;  tenth  floor,  electrical  engineers,  and  eleventh 

floor,  mechanical  engineers.  The  library  will  occupy 

the  thirteenth  and   fourteenth  floors. 

BELT     CREEP. 

An  interesting  subject  dealt  with  by  Mr.  Wm.  W.  Bird, 

at  the  Scranton  meeting  of  the  American  Society  of 

Mechanical  Engineers,  was  that  of  belt  creep.  The 

question  of  the  minimum  amount  of  slip  of  a  belt  in 

transmitting  power  from  one  pulley  to  another,  reduces 

itself  to  a  question  of  creep,  for  it  is  possible  to  have 

belts  large  enough  so  that  with  proper  tensions  there 

will  be  no  regular  slip.  With  a  difference  in  tension 

on  the  two  sides  and  elasticity  in  the  belt,  creep  however 

is  bound  to  take  place.  What  does  it  amount  to- 

and  what  allowance  should  be  made  for  it  ?  The 

author's  answer  to  this  question  is  that  "  for  a  common 

leather  belt  running  under  ordinary  conditions  the  creep 

should  not  exceed  1  per  cent.  While  this  is  sometimes 

called   legitimate   slip,    it   is  an   actual   loss   of   power 

and  cannot  be  avoided   by  belt   tighteners  or  patent 

pulley  coverings." THE     TANTALUM     LAMP. 

Among  the  papers  presented  at  the  Denver  meeting 

of    the    National    Electric    Light    Association,    was    a 

report  by  Dr.  Louis  Bell  and  Professor  W.  L.  Puffer, 
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on  the  Tantulum  incandescent  lamp.     The  lamps,  as 

tested,  showed  the  following  characteristics  ; — 

Limp. 

Clear  globes 

Frosted  globes 

The  mean  result  from  the  clear  globes  was  22*2  candle- 

power  at  1-85  watts  per  candle-power  ;  that  from  the 

frosted  globes  19*08  candle-power  at  2T  watts  per 
candle.  It  is  interesting  to  note  that  the  clear  lamp 

gives  just  about  1  candle-power  per  inch  of  incandescent 

filament,  which  implies  an  intrinsic  brilliancy  of  some- 

where about  500  candle-power  per  square  inch  of  fila- 

ment— a  figure  much  higher  than  in  the  ordinary  in- 

candescent. As  illuminants  the  lamps  are  certainly 
very  excellent,  but  their  introduction  raises  some  most 

Watts 
W.itts. C.P. 

per  Candle. 

4I-58 

21-42 

I '94 

38-61 

20-90 

1-84 

41-58 

24-93 

1-66 

41-58 

21-55 

i-93 

41-91 
21-81 

1-92 

41-91 

22-59 

1-85 

40-36 

19-79 

2-03 

40-34 

18-54 

2-15 

40-04 

1874 

2-13 

40-48 

19-27 

2-09 

interesting  questions  for  the  central  station  operator, 

which  are  dealt  with  at  length  in  the  Electrical  World,  of 

New  York.  It  is  remarked  that,  putting  aside  all  the 

petty  questions  that  will  t>e  raised  about  the  new  lamp 

for  commercial  reasons,  the  broadjfact  remains  that  we 

are  here  dealing  with  a  bona  fide  2-watt  lamp  having  a 

life  fairly  comparable  with  the  carbon  filament  lamps 

now  customarily  in  use.  Moreover,  it  is  a  competitor 

of  these,  socket  by  socket,  and  not  as  a  substitute 

with  particular  requirements  as  in  the  case  of  the  Nernst 

lamp,  or  the  very  small  arcs.  There  is  some  doubt  as 

to  the  life  of  the  tantalum  lamp  when  exposed  to 

unusual  vibration,  which  may  perhaps  bar  it  in  some 

special  locations,  but  for  the  everyday  work  of  the 

central  station  there  is  good  reason  to  believe  it  generally 

applicable.  The  unexpected  has  certainly  happened, 

for  most  engineers  had  long  ago  abandoned  the  idea  of 

a  lamp  with  a  metallic  filament.  Only  the  discovery  of 

a  metal  virtually  new  and  possessed  of  most  sensational 

qualities  could  have  brought  about  the  present  striking 
result. 

The  Exploitation  of  Ore  Deposits  in  Russia. 

Mr.  Chas.  Francis  de  Nevers,  M.Am.Soc.C.E., 

sends  to  the  Engineering  News  a  graphic  account 

of  his  experiences  in  Siberia  and  Russia,  where 

he  has  been  acting  for  an  American  company 

engaged  in  the  developments  of  ircn  deposits. 
In  the  first  place,  he  says,  all  Russian  business 

is  more  or  less  subject  to  military  rule,  and 

thereby  very  much  hampered.  Nothing  what- 

ever can  be  done  in  carrying  on  business  except 

by  the  sanction  of  a  military  official  of  some 

rank,  and  corruption  among  these  officials  is 

rampant  in  every  grade.  As  a  result,  Russia 

is  permeated  through  and  through  with  graft. 

In  Siberia  the  situation  is,  if  possible,  worse. 
There,  if  you  raise  objection  to  the  autocratic 

grafting  of  officials,  your  liberty,  and  even  your 

life  is  not  secure.  There  have  been  many  in- 
quiries as  to  the  condition  of  the  Trans-Siberian 

Railway. 

I  have  seen  very  poor  railways  in 

Africa,  but  I  have  never  seen  a  permanent  way 
in  such  a  disreputable  state  as  that  of  the  Trans- 

Siberian.  Not  even  at  important  stations 

have  attempts  been  made  to  keep  it  in  proper 

shape.  When  you  see  the  road  in  such  bad 

repair,  while  piled  along  the  track  is  'enough 
material  to  build  a  double  track  over  the  entire 

length,  and  you  see  this  very  material  falling 

into  decay  and  rust  without  any  attempt  to 

prevent  it,  it  sets  ycu  wondering.  The  ex- 
planation is  given  in  one  word  :  Graft.  The 

country  through  which  the  Trans-Siberian 
passes  is  very  rich  in  minerals,  but  no  other  than 
Russian  subjects  have  the  right  to  exploit  the 
riches  of  the  mines.  I  located  rich  mines  of 

brown  hematite,  and  also  mines  of  anthracite 

coal,  near  Maripol,  toward  the  Manchuria  line. 

A  little  way  north-west  I  located  a  very  rich  and 
important  deposit  of  gray  hema  tite.  By  heavily 

bribing  the  then  governor  of  this  province  I 
obtained  for  my  firm  the  authorisation  to 

exploit  these  ore  deposits,  but  the  exorbitant 
demands  of  this  man  and  other  functionaries 

compelled  us  to  stop. 
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MECHANICAL     ENGINEERS' 
MEETING. 

(  Con  tinu  cd  fro  in  page  1 34 1 . ) 

The  arrangement,  states  the  author,  lends  itself  to 

the  free  expansion  of  the  jacket  and  inside  cylinders, 
which  are  only  solid  at  the^one  end.  As  the  cylinders 

are  open  their  supervision  and  upkeep  are  as  easy 

as  in  the  case  of  an  ordinary  single-acting  engine.  The 
governor  acts  on  the  admission.  The  valve,  with  a 

constant  stroke,  always  opens  at  the  same  place,  but 

closes  later  or  sooner,  so  as  to  effect  the  admission 

of  variable  charges  with  constant  composition  of 
mixture. 

DIFFICULTIES     YET     TO     BE     OVERCOME. 

It  is  advisable  before  closing  this  paper  on  the  new 

motive  power  which  utilises  every  kind  of  fuel  gas 

produced  commercially,  to  point  out  the  principal 
difficulties  which  remain  to  be  overcome  in  order  to 

enable  large  engines  working  with  poor  gas  in  general 

to  work  with  safety,  facility  of  control  and  upkeep  ; 

such  attributes  appear  to  have  remained  the  special 

feature  of  the  steam-engine.  Economically  the  gas 

engine  is  evidently  superior,  but  low  consumption  is 

not  the  only  quality  which  users  require  from  a  motive 

power.  It  is  necessary  above  all  that  it  should  be  free 

from  the  risk  of  sudden  stoppages,  which  lead  to  great 

expense,  as  they  hamper  production,  and  may  be  at 
times  fatal  in  certain  industries  where  breakdowns 

must  be  specially  avoided  ;  such  is  the  case  with 

electric  stations,  pumping,  hoisting,  and  ventilating 

work  in  mines,  etc.  The  principal  causes  of  break- 

downs in  engines  fed  by  gas  other  than  town  gas, 

which  undergoes  a  complete  purification,  consists 

in  the  fouling  of  parts,  such  as  the  pipes,  the  valves, 

and  the  cylinder,  by  impurities  in  the  gas. 

In  large  installations  where  it  is  extremely  important 

to  avoid  breakdowns,  recourse  is  had  to  special  means 

of  washing  and  purifying,  by  the  use  of  centrifugals 

and  other  apparatus.  But  although  these  succeed  in 

reducing  to  A  gramme  per  cubic  metre  the  amount 

of  dust  accompanying  the  gas,  they  still  allow  the 

passage  of  tar,  which  is  the  principal  element  destruc- 

tive to  the  engine.  This  tar  adheres  to  the  sides 

of  the  passages,  causes  the  valves  and  piston  rings 

to  stick,  thus  preventing  their  proper  action.  It 

also  deposits  itself  in  the  cylinder,  where  it  finally 

gives  rise  to  premature  ignitions.  Certain  coke-oven 

gases  contain  as  much  as  1  gramme  of  tar  per  cubic 
metre. 

THE    TAR     PROBLEM. 

It  is  this  very  question  of  tar  which  compels 
us,  in  order  to  avoid  great  complications,  to  employ 
exclusively    non-caking    anthracite    coal    for    suction 
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FIG.    8.       DINGLER     GAS-ENGINE. 

gas  producers,  now  so  largely  in  use  owing  to  their 

simplicity  and  economical  efficiency.  As  tar  is  a 

product  of  distillation  of  the  volatile  carbons  (carbides) 

which  escape  on  combustion  and  on  the  conversion 

into  fuel  gas,  it  is  the  better  plan  to  deal  with  them 

in  the  producer  itself.  Different  systems  have  been 

proposed,  amongst  which  is  the  system  of  inverted 

combustion,  which  is  said  to  nave  the  result  of  burning 

the  volatile  matters  as  they  are  given  off,  and  the 

distillation  of  the  hydro-carbons  in  the  independent 
reducers.  It  must  be  admitted  that  so  far  the  efforts 

of  the  inventors  have  not  met  with  the  success  expected . 

The  caking  of  the  fuel  and  the  formation  of  cavities 

injurious  to  the  regularity  of  combustion  constitute 

the  principal  difficulty  to  combat.  The  use  of  bitu- 

minous coal,  especially  in  suction  gas  producers,  is 

not,  therefore,  a  question  which  has  been  industrially 

accomplished. 
Whether  it  is  producer  gas,  blast-furnace  gas,  cr 

coke-oven  gas,  which  is  used,  its  purity  is  an  im- 

portant factor  in  the  proper  working  of  the  engines 

which  it  feeds.  The  organic  defects  of  large  engines 

do  not  appear  to  play  in  this  respect  a  preponderating 

part.  They  should,  however,  be  perfected  as  regards 

facility  of  access  and  upkeep  of  the  parts,  such  as  valves 

and    piston.     The    oil    consumption    should    be    low. 
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and  they  should  be  made  less  susceptible  to  variations 

in  the  quality  of  the  gas.  The  skill  of  our  experts 

and  our  makers  will,  we  have  no  doubt,  soon  overcome 

these  latter  difficulties.  Large  gas-engines  will  then 
constitute  one  of  the  most  remarkable  industrial 

victories  of  the  age  in  which  we  live. 

SUPERHEATERS   IN    LOCOMOTIVES 
ON  THE  BELGIAN  STATE  RAILWAY. 

M.  J.  B.  Flamme,  Inspector-General  de  l'Adminis- 
tration  des  Chemins  de  Fer  de  l'Etat  Beige,  Brussels, 
read  a  paper  with  this  title,  of  which  the  following  is 

an  abstract  : — 

The  Belgian  State  Railway  has  recently  put  in 

service  a  series  of  simple-expansion  locomotives,  the 

boilers  of  which  carry  a  pressure  of  14  atmospheres 

(205-8  lb.  per  square  inch),  with  an  inside  diameter  of 

1 -6oo  metres  (5  It.  3  in.),  while  that  of  thecylinders  is 

520  millimetres  (20J  in.).  This  class  of  engine  gives 

the  maximum  power  obtainable  by  the  simple-expansion 
of  steam.  In  fact,  every  new  enlargement  of  the  cylinders 

would  demand  larger  dimensions  for  the  crank-axle 

and  moving  parts  ;  on  the  other  hand,  the  necessity 

for  clearing  the  loading-gauge  limits  the  diameter 

of  the  boiler  ;  in  short,  with  simple-expansion  it  would 
be  difficult  to  utilise  steam  with  a  pressure  exceeding 

14  atmospheres.  Under  these  conditions,  and  in  view 

of  further  increasing  the  power  of  the  engines,  it 

becomes  necessary  to  resort  to  some  other  system  for 

increasing  the  useful  work  of  the  steam  without  en- 
larging the  existing  boilers.  The  two  solutions  under 

consideration  are  compound  working  and  superheating 

of.  the  steam.  Arrangements  for  producing  superheated 

steam  and  the  results  obtained  with  a  system  that  has 

been  in  service  for  more  than  a  year  will  now  be  con- 
sidered. 

SCHMIDT    SUPERHEATER     FOR    SIMPLE-EXPANSION 
LOCOMOTIVES. 

It  was  in  1900  that  the  administration  of  the  State 

Railways  opened  negotiations  with  M.  Schmidt,  the 

German  expert. 

A  superheater,  established  in  the  barrel  of  the  boiler, 

appeared  to  offer  some  real  advantages,  It  is  lighter, 
less  cumbersome,  easy  to  clean  and  maintain,  and 

its  introduction  does  not  necessitate  any  important 

modifications  in  the  smoke-box.  Consequently,^ 

was  this  kind  of  apparatus  that  the  locomotive  depart- 

ment adopted  in  a  new  type  of  powerful  locomotive 

then  being  built  in  the  Cockerill  Works  at  Seraing. 

At    the    same    time,    another    important    question 

presented  itself.  Was  it  absolutely  necessary  to  super- 
heat the  steam  to  a  temperature  reaching  JOO  degrees 

to  350  degrees  <  .  (572  degrees   to  662  degrees  F.)  ? 
After  several  months  oi  experiments  it  has  been 

recognised  that  the  utilisation  of  steam  slightly  super- 

heated does  not  offer  any  appreciable  economy  of  fuel 
or  increase  of  power. 

On  the  other  hand,  with  the  Schmidt  apparatus 

placed  on  a  locomotive  (figs.  1  and  2),  and  provided  with 

steam witha  temperature  varying  between  300  degrees 

and  350  degrees  C.  (572  degrees  to  662  degrees  F.), 
some  favourable  results  have  been  obtained. 

The  locomotives  compared,  one  using  saturated 

steam  and  the  other  superheated  steam,  are  both  of 

type  35.  with  six  coupled  wheels  of  f6oo  metres 

(5  ft.  3  in.)  with  bogie  in  front. 
The  superheater  consists  essentially  of  two  parts, 

a  series  of  iron  tubes  of  118  millimetres  (4^in.) 

external  diameter,  occupying  the  upper  part  of  the  nest 

of  tubes  and  offering  like  them  a  passage  for  flame  and 

hot  gases.  Some  U-shaped  tubes  grouped  in  pairs 
among  the  flame  tubes  are  used  for  the  circulation 

of  the  superheated  steam.  A  steam  collector  in  several 

divisions  is  placed  on  the  top  of  the  smoke-box.  Some 

supplementary  parts  complete  the  system.  There 

must  also  be  a  diaphragm  to  close  the  flame  tubes 

when  steam  does  not  circulate  in  the  superheating 

tubes.  This  diaphragm  is  handled  by  the  aid  of  a  lever 

near  the  engine-driver.  A  mercury  thermometer 
shows  the  temperature  of  the  superheated  steam  at 

the  entrance  of  the  steam-pipe.  The  degree  of  super- 
heat is  read  on  a  graduated  quadrant  placed  in  the 

cab. 
RESULTS     OF     EXPERIMENTS. 

The  large  flame-tubes,  which  are  of  solid  drawn 

iron,  are  screwed  into  the  firebox  tube-plate  and 

expanded  in  the  smoke-box  tube-plate. 
The  superheating  tubes,  also  of  solid  drawn  iron, 

are  protected  against  the  action  of  the  flame  at  the 

fire  end  by  cast-steel  caps. 
In  the  smoke-box  these  tubes  are  expanded  into 

flanged  bushes  fixed  by  bolts.  The  tightness  is  assured 

be  means  of  asbestos  joints. 

Copper,  bronze,  and  brass  are  usually  excluded 

from  all  parts  that  come  in  contact  with  the  superheated 

steam.  For  this  reason  the  steam  pipes  are  of  iron, 

and  the  joints  between  these  pipes  and  the  cylinders 

are  formed  with  cast-iron  flanges. 
The  metallic  packings  of  the  jfiston-rods  and  valve- 

spindles  are  composed  of  cast  rings  and  white  metal, 

the  contact  of  which  on  the  rod  is  obtained  by  a  spring 

permitting  small  side  movements  of  the  rod. 
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The  slide-valves  are  cylindrical  with  steam  admission 

in  the  middle  of  the  valve,  which  reduces  the  packing 

to  simple  bronze  rings  with  lubricating  grooves.  The 
slack  between  each  valve  and  the  cylindrical  chamber 

against  which  it  rubs  is  closed  by  means  of  three  cast-iron 

rings  of  suitable  section,  the  steam  pressing  on  the 

interior  of  the  principal  segment. 

The  oiling  of  the  cylinders  and  valves  is  done  by  a 
lubricator  in  six  sections.  The  lubricant  used  is  a 

mineral  oil  with  a  high  flash  point. 

Experiments  were  organised  with  the  through 

passenger  trains  on  the  Brussels  and  Charleroi  line, 
which  has  a  series  of  inclines  of  13  per  1,000.  For 

ten  days,  during  which  the  climatic  conditions  remained 
invariable,  these  two  locomotives  hauled  alternately 

the  same  train  of  250  tonnes  (246  tons).  The  saving 

in  favour  of  the  superheated  locomotive  amounted  to 

12-5  per  cent,  for  fuel,  and  16*5  per  cent,  for  water. 
Moreover,  the  speed  raised  at  the  top  of  the  incline 

showed  an  average  increase  of  9*5  per  cent.,  all  the 

conditions  being  exactly  the  same.     As  regards  main- 

tenance the  superheated-steam  locomotive,  type  35,  has 

required  no  special  attention  during  its  1  i  year's  service. 
These  early  favourable  results  have  led  to  the  Belgian 

State  Railway  venturing  on  the  application  of  super- 
heat to  locomotives  on  a  larger  scale.  With  this  in 

view  twenty-five  locomotives,  comprising  five  different 

types,  all  provided  with  the  Schmidt  superheater 
described  above,  are  actually  in  course  of  construction 

or  are  about  to  be  put  to  work. 

Amongst  these  last  are  a  certain  number  of  locomotives 

of  type  35,  which  have  fully  confirmed  the  favourable 
results  obtained  by  the  first  engine  of  this  kind.  Among 

the  number  of  services  actually  and  successfully  run 

by  these  engines  is  to  be  particularly  noted  the  hauling 
from  Brussels  to  frontier,  of  express  trains  going  to 

Paris.  These  trains,  whose  tare  weight  of  vehicles 

exceeds  340  tonnes  (334I-  tons),  surmount  the  17 

kilometres  (io#56  miles)  separating  Mons  and  the 
frontier  in  17  minutes,  against  a  continuous  up-grade 
with  inclines  varying  from  1  in  125  to  1  in  55. 

(To  be  continued.') 

THE    FILING    OF    ENGINEERING 

CATALOGUES. 

"T*HE  filing  of  engineering  catalogues  is  by 
no  means  the  easy  matter  which  at  first 

sight  it  would  appear  to  be.  The  extraordinary 

variety  in  size  in  the  first  place  is  calculated 

to  play  havoc  with  the  most  carefully  thought 

out  scheme.  The  following  recommendations 

on  this  subject  are  made  by  Mr.  Bayliss  G.  Lee, 

in  a  paper  read  before  one  of  the  American 

technical  associations  :  Arrange  catalogues 

according  to  size,  which  will  give  about  four 
classes.  Allot  to  each  size  or  class,  numbers 

to  twice  the  quantity  of  catalogues.  If  you 

have  fifty  catalogues  of  a  size  allot  100  numbers, 

thereby  giving  ample  room  for  growth  or  addi- 
tional accumulation  of  this  size.  Your  numbers 

will  then  start  at  one  and  run  to  fifty.  Your 
next  size  will  start  at  100  and  run  forward. 

This  class  will  have  125  or  150  ;  therefore  you 

will  allot  numbers  up  to  300.  You  will  only 

have  about  three  classes  in  which  you  can 

arrange  for  the  catalogues  to  stand,  and  the 

numbers  can  be  very  easily  read.  The  smaller 

catalogues  or  pamphlets  will  then  be  placed  in 
binders.  These  will  then  bear  numbers  the 

same  as  the  catalogues.  In  other  words,  you 

allot  to  one  size  of  your  catalogues  one  to  100  ; 

another  size,  200  to  300,  another  size  300  to 

400  or  500,  and  to  your  binders  500  to  600. 
You,  of  course,  use  sufficient  numbers  to 

accommodate  fully  the  quantity  of  your  different 

catalogues.  Then  get  a  wide,  full-size  index 
with  as  much  room  as  possible.  List  these 

catalogues  alphabetically  and  allow  the  number 

of  the  catalogue  to  follow  the  name.     In  your 
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binders  where  in  some  cases  you  have  three 

or  four  or  a  dozen  pamphlets  or  small  catalogues, 

you  will  list  them  just  the  same  as  your  catalogues 
and  show  tie  binder  number.  By  a  little 

contact,  you  soon  learn  after  referring  to  your 
index  that  catalogue  number  50  is  found  in  a 

certain  class  ;  catalogue  number  200  is  another 

class,  which  class  is  represented  by  the  dimen- 
sion of  the  catalogue. 

In  my  office  I  have  two  large  cabinets  with 

adjustable  shelves  and  sliding  doors.  It  is 

only  a  second's  work  to  obtain  the  very  book 
you  desire.  These  binders  are  inexpensive  and 

you  cannot  appreciate  how  valuable  they  are  in 

taking  care  of  small  pamphlets  that  are  so 

easily  misplaced. 

As  it  is  not  always  convenient  to  remember 

the  name  of  the  manufacturer  of  some  par- 
ticular catalogue  and  sometimes  for  the  purpose 

of  comparison  you  want  to  use  the  catalogues 

of  several  manufacturers,  we  arrange  an  index 

which  we  call  an  index  of  articles.  We  go 

through  these  catalogues  very  carefully  and 

index  each  article  manufactured,  stating  after 
the  article  the  name  of  the  maker  and  the 

catalogue  or  binder  number.  For  instance, 

under  H  we  have  "  Headlights "  ;  opposite 
this  we  have  the  Handlan  and  Buck  Manu- 

facturing Company ;  following  this  will  be 

26,  the  catalogue  number.  In  many  instances 
you  will  have  a  double  index,  as  there  are  some 

particular  lines  you  would  like  to  designate  by 

class— for  instance ,  ' '  Track  Tools . ' '  You  follow 
this  with  Atha  Tool  Company,  No.  40.  You 

know  that  track  tools  comprise  track  gauges, 
lining  bars,  claw  bars,  mauls,  etc.,  and  at  the  same 

time,  for  absolute  certainty,  we  give  each  one 

of  these  a  double  index  by  registering  under 

T  for  "  Track  Gauges  "  and  under  G  for  "  Gauges 

— Track,"  under  which  is  also  listed  "  Gauges 
— Steam."  The  same  way  with  the  bars.  Claw 
bars  will  come  under  C  and  lining  bars  under  L  ; 

but  under  "  Bars  "  you  have  both  claw  and 
lining  bars.     All  this  may  appear  superfluous, 

but  for  handy  reference  and  to  prevent  over- 
looking our  hand  at  any  time  either  with  new 

assistants  or  old  ones  that  have  grown  negligent 

in  our  service,  we  surround  ourselves  with  every 

protection  by  the  little  additional  work  which 
requires  to  be  done  but  once. 

The  discount  sheets  in  my  opinion  should 

be  kept  entirely  to  themselves.  For  this  purpose 

we  have  a  portfolio  alphabetically  arranged, 

in  which  they  are  placed  alphabetically,  and  as 
we  receive  new  discount  sheets  we  remove  the 

old  ones.  These  discount  sheets  are  checked 

occasionally  and  when  we  feel  they  are  required 
we  make  application  for  revised  sheets. 

The  system  that  I  have  outlined  carries  with 

it  no  fixed  expense.  It  is  always  complete, 

provided  the  catalogue  is  replaced  in  its  class 
when  finished  with.  If  it  is  not,  but  is  put  into 

some  of  the  other  classes,  it  would  be  very 

noticeable,  as  the  book  would  either  be  larger  or 
smaller  than  the  books  that  surround  it. 

  r 

BOLIVIAN    RAILWAY    PROJECTS. 

Is  a  recent  Foreign   Office  report   H.M.  Consul  at  La 

Paz  remarks  that  as  the  Government  has  the  firm  inten- 

tion to  develop  the  country  by  the  construction  of  rail- 

ways, in  which  event  the  necessary  material   would  be 

needed,  this  will  be  an  opportunity  for  the  furtherance  of 

trade.     British   manufacturers   would    do   well   to   send 

their   catalogues   in   the    Spanish    language,   indicating 
weights,  measures,  prices,  discounts,  and  every  possible 

detail,  as  is  done  by  competing  countries.     Another  very 
important  step  that  should  be  taken  by  manufacturers  of 

mining   machinery   and    tools   of   every   description   is 

that  of  the  establishment  of  depots  or  agencies  at  Oruro, 
the  most  important  mining  centre,  and  at  Antofagasta, 
the  port  for  same.     German  firms  have  representatives 

at  the  above-mentioned  places,  and  they  supply  the  most 
immediate   needs  of  the   mines,   thus  securing  a   good 
portion  of  the  trade.     It  is  also  desirable  that  all  machi- 

nery should  be  made  in   sections  in  order  to  facilitate  its 

transport  by  mule  back,  as  the  roads  in  the  country  are 

very  rough  and  hilly  and  consequently  do  not  permit  the 
traffic  of  carts.     The  weight   of  any  package  should  not 

exceed  350  lb.       Mining  and  all  other  machinery  comes 
into  the  country  free  of  duty. 
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CONTRACTORS'    NEW5. 
We   shall   be   pleased   to   insert  under  this   column,  free   of  charge,   particulars  of  open    contracts 

CONTRACTS    OPEN. 

Shenfield  (near  Brentwood).— Con- 
struction of  pumping  stations,  sewers, 

and  filtration  beds  in  the  district  of 
Shenfield,  near  Brentwood,  for  the 

Billericay  Rural  District  Council.  Council's 
engineers,  Messrs.  Jones,  Parliament 
Mansions,  Victoria  Street,  Westminster  .. 

Manchester.— Supply  of  the  iron  and  steel 
work  required  for  supporting  an  existing 
retort-house  floor  at  their  Rochdale  Road 
gas  station,  for  the  Gas  Committee.  Mr. 
C.  Nickson,  superintendent,  Gas  Depart- 

ment, Town  Hall 

Edinburgh. — Construction  of  an  inclined 
retort  carbonising  plant  to  design,  specifi- 

cation, and  schedule  of  quantities  prepared 
by  their  engineer,  for  the  Edinburgh  and 
Leith  Corporations  Gas  Commissioners. 
Mr.  W,  R.  Herring,  M.Jnst.C.E.,  chief 
engineer  and  manager,  New  Street 
Works,  Edinburgh   ... 

Ilford. — Erection  of  a  dust  destructor  of 
six  cells,  viz.,  cells,  flues,  dustchamber, 
and  boilers,  for  the  Ilford  Urban  Dis- 

trict Council.  Mr.  Herbert  Shaw, 
A.M.Inst.C.E.,  engineer  and  surveyor, 
Town  Hall,  Ilford,  Essex...    

London. — Supply,  delivery,  and  erection 
of  the  following  plant  in  connection  with 
their  electricity  generating  station  at  Park 
Royal,  for  the  Great  Western  Railway 
Company  :  (Specification  18)  pipework, 
feed  and  other  pumps,  tanks,  feed  heaters, 
water-softening  and  oil-separating  plant, 
etc.  Messrs.  Kennedy  and  Jenkin,  17, 
Victoria  Street,  London,  S.W   

Aberdeen. — Supply  of  permanent  way 
materials,  including  steel  rails  and  guard 
rails,  steel  fishplates  and  steel  fishbolts, 
and  rail  clips  for  the  dock  railway.  Mr. 

R.  Gordon  Nicol,  harbour  engineer's 
office,  Aberdeen          '.          

Belgium. — The  State  Railways  Administra- 
tion invite  tenders  for  the  construction  of 

a  viaduct,  with  steel  superstructure,  at 
Felny-Arquennes  station.  The  cost  of 
the  first  section  of  the  work  is  estimated 
at  £923,  and  of  the  second  section  at 

£"3,374.  "  M.  de  Rudder,  Administrateur 
des  voies  et  travaux,  11,  Rue'de  Louvain, 
Brussels."         

Last  Day. 

June  24 

June  24 

June  26 

June  26 

June  26 

June  26 

July  12 

Last  Day. 

Southampton.  —  Supplying  and  fixing 
three  weighbridges  at  their  depots,  for 
the  Corporation.  Mr.  J.  A.  Crowther. 
borough  engineer     ...               June  27 

Bangor  (Ireland). — Supply,  delivery,  and 
erection  at  the  Bangor  gasworks  of  a 

rotary  scrubber-washer,  capable  of  deal- 
ing with  350,000  cubic  feet  of  gas  per  24 

hours,  including  extension  to  present 
shafting  for  driving,  10-in.  diameter  con- 

nections, by-pass,  and  other  valves,  for 
the  Urban  District  Council.  Mr.  James 
Milliken,Town  Clerk.Town  Hall,  Bangor, 
co.  Down         June  27 

Leigh  (Lanes.). — Supply  of  one  water-tube boiler  for  the  Electricity  Department. 
Mr.  Arthur  T.  Smith,  electrical  engineer, 
Town  Hall,  Leigh   July    1 

Barking. — Removal  of  an  old  existing  outlet 
sluice  in  the  Thames  river  walling  at 
Horse  Shoe  Corner,  Barking  ;  and  for  the 
construction  of  a  new  outlet  sluice  and 
works  in  connection  therewith  on  or  near 
the  site  of  the  old  sluice,  for  the  Essex 
Sewers  Commission.  Mr.  A.  Havelock 
Case,  M.Inst.C.E.,  Broad  Sanctuary 
Chambers,  Westminster,  S.W   July  3 

Shoreditch — Extension  of  plant  at  Whis- 
ton  Street  Station,  including  provision  of 

two  1500  k.w.  steam*  turbo  generators, 
condensing  pumps,  piping,  etc.  Borough 
Electrical  Engineer,  Coronet  Street,  N.  ...     July  18 

South  Australia.— The  Supply  and  Ten- 
der Board  Office,  Adelaide,  will  receive 

tendersuntil  August  9th  next,  for  the  supply 
of  the  following  materials,  delivered  in 
bond,  on  wharf,  Port  Adelaide  :  30  mild 
steel  boiler  plates  ;  30  best  mild  steel 
smokebox  tube  plates  for  flanging  (five 
drawings,  is.  each)  ;  2  best  mild  steel 
firebox  back  casing  plates  for  flanging  ; 
20  best  mild  steel  firebox  throat  plates  for 
flanging  ;  14  copper  tube  plates  flanged 
(3  drawings,  is  each)  ;  25  copper  wrap- 

ping plates  ;  385  engine  and  tender  tyres 
(18  drawings,  is.  each)  ;  104  best  steel 
straight  axles  (2  drawings,  is.  each) ; 
208  cast  steel  wheel  centres  (2  drawings, 
3s.  each) ;  258  carriage  and  wagon  tyres 
(2  drawings,  is,  each)  ;  20  best  steel 
straight  axle  forgings  (1  drawing,  is.  6d-)  ; 
500  mild  steel  plates  (1  drawing,  is.) 
60  bars  convex  iron  (1  drawing,  is.)  ; 
144  smooth  surface  panel  plates ; 
1  hydraulic  swing  jib  crane  (1  drawing. 
2s.).  Specifications  may  be  seen  at  the 
office  of  the  Agent-General  for  South 
Australia,  in  London        Aug.  9 
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COMING    CONTRACTS. 

Halifax. — A  special  meeting  of  the  Town  Council 
have  considered  a  proposal  to  construct  a  line  of 
tramways  from  the  terminus  at  Salterhebble  to  the 
Calder  and  Hebble  Inn,  at  an  estimated  cost  of 

,£6,400. 

Maidstone — The  amended  scheme  for  the  new  out- 
fall sewage  works  has  been  accepted  by  the  Drainage 

Committee.  The  estimated  cost  for  the  work  is 

£83,000. 

Burnley. — The  Corporation  have  decided  to  extend 
the  gasworks  at  an  estimated  expenditure  of  £23,000. 

KeswicK. — A  proposal  is  being  put  forward  tor  a 
sewerage  scheme  at  a  cost  of  £8,000,  and  sanctijn  is 
to  be  sought  for  power  to  raise  this  sum. 

Tipton.— An  inquiry  has  been  held  into  an  application 
of  the  District  Council  tor  sanction  to  borrow  £3,000 
for  gasworks  purposes. 

Stalybridge- — An  enquiry  has  been  held  into  an 
application  by  the  Council  for  sanction  to  borrow 
£15,873  for  a  refuse  destructor. 

RadstocK  (Somerset). — An  inquiry  has  been  held 
into  the  applicatroo  of  the  District  Council  in  refer- 

ence to  a  waterworks  scheme. 

CONTRACTS    CLOSED. 

London. — The-Brush'Electrical  Engineering  Company, 
Ltd.,  have  secured  orders  for  four  double-deck 
carbodies  mounted  on  radial  trucks,  for  the  Scar- 

borough Tramways  ;  five  motor  coach  bodies,  13 
trailer  coach  bodies  with  trucks  and  air  brake  gear, 
four  spare  trailer  trucks  for  Great  Northern  and 
City  Railway  ;  and  50  sets  of  tramcar  lifeguards  for 
Belfast  Corporation. 

Leeds- — Hudswell,  Clarke  and  Co.,  Ltd.,  of  the 
Railway  Foundry,  Hunslet,  Leeds,  have  secured  an 
order  for  four  locomotives  of  a  special  design,  for  a 
Central  American  railway. 

Japan. — To  the  five  thousand  railway  wagons  which 
have  been  ordered  by  the  Japanese  Government, 
Cravens,  Ltd.,  will  supply  a  thousand  sets  of  wheels 
and  axles,  and  Sheffield  will  supply  nearly  all  the 
steel  required  for  the  order. 

Glasgow — Richardsons,  Westgarth  and  Co.  Ltd., 
of  Hartlepool,  have  recently  received  through  their 
Glasgow  agents,  Messrs.  A.  R.  Brown,  McFarlane 
and  Co.,  Ltd.,  an  order  from  the  Bent  Colliery 
Company  for  a  Contraflo  surface  condensing  plant  to 
deal  with  40,000  lb.  of  steam  per  hour. 

Ashton=under=Lyne.  —  The  Corporation  have 
accepted  the  tender  of  Dick,  Kerr  and  Company, 
Ltd.,  for  six  single-deck  cars. 

Edinburgh. — The  Scottish  Central  Electric  Power 
Company  have  placed  a  contract  with  Bruce,  Peebles 
and  Companv,  Ltd.,  for  extensions  of  generating 
plant,  condensers,  switchboards,  etc.,  at  the  price  of 

£17,000. 

Burton»on=Trent-— The  Corporation  have  accepted 
the  tender  of  E.  Bennis  and  Company,  Ltd.,  for  four 
Bennis  machine  stokers  and  self-cleaning  compressed 
air  furnaces. 

Durham. — Bruce,  Peebles  and  Company,  Ltd.,  have 
received  a  contract  for  complete  equipment  of 
9,000  h.p.  generating  station  for  Durham  Collieries 
Electric  Power  Supply  Company. 

Spain. — The  Chain  Belt  Engineering  Company,  Derby, 
have  secured  an  order  from  the  Alquife  Mines  and 
Railway  Company,  Spain,  for  an  unusually  heavy 
conveyor  and  elevator  for  handling  iron  ore 
briquettes. 

APPOINTMENTS    VACANT. 

London  County  Council.— The  London 
County  Council  invites  applications  from 
fully  competent  engineers  with  good 
experience  in  the  design  and  construction 
of  the  permanent  way  and  general 
arrangement  of  electric  tramways  on  the 
conduit  system  (if  possible)  and  on  the 
overhead  system.  Salary  £7  per  week. 
Clerk  of  the  Council,  County  Hall,  Spring 
Gardens 

June   27 West  Ham- — Principal  for  Technical  Insti- tute under  the  Education  Committee. 

Salary,  £500.  Particulars  from  the  Town Clerk      

Handsworth — Electrical  engineer  to  the 
Urban  District  Council.  Salary  £350  per 
annum.      Mr.    H.    Ward,   clerk,    Council 

June  30 

June  2> 

House,  Handsworth. 

London. — The  governing  body  of  the 
Northampton  Institute,  St.  John  Street 
Road,  London,  E.C.,  invite  applications 
for  the  following  appointments:  Drawing 
office  and  lecture  assistant,  pattern  maker 
and  instructor  in  pattern  making,  junior 
drawing  office  instructor,  laboratory 
demonstrator  for  engineering  laboratories, 
junior  technical  assistant  and  evening 
instructor  in  automobile  work,  also  junior- 
technical  assistant  and  junior  lecture 
assistant  in  the  electrical  engineering 
department.  Particulars  and  forms  of 
application  from  the  principal,  Dr.  R. Mullineux  Walmsley 

Durban — Boiler  superintendent  in  the  Cor- 
poration Electric:  Power  Station.  Salary 

£250  to  £300  per  annum.  Messrs. Webster,  Street  and  Co.,  agents,  5,  East 
India  Avenue,  E.C        July    4 

APPOINTMENTS    FILLED. 

Keighley.— Mr.   J.  W.  Bamber,   of  Halifax,  has  been 
appointed    manager   of    the    Keighley   Corporation 
tramways. 

Richmond  (Surrey).— Mr.  L.  Paton  Greig,  borough 
electrical  engineer  of  Bury  St.  Edmunds,  has  been 
appointed  engineer  to  the  Richmond  Electric  Light 
and  Power  Company,  Ltd. 

Australia.— Mr.  Jno.  Heskethhas  been  appointed  elec- trical adviser  to  the  Federal  Postal  Telephone 

Department. 

Erith.— Mr.  A.  Covenpy,  engineer  and  manager  of 
the  Ashton-under-Lyne  tramways,  has  been  appointed 

manager  of  the  Erith  Urban  District  Council's electric  tramways. 



June  23,  1905. PAGE'S    WEEKLY. 

1369 

Share    List  of    Engineering,   Electrical,   Iron  and    Steel, 
and  other  Companies* 
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Stock  Exchange  Settling  Days. 

Consols  :  July  5th,  Aug.  3  General  Settlements 
—Settling  days  on  the  Stock  Exchange  are  as  follows  : — 
June  29tb,  July  13th  and  28th.        Bank  Kate,  March  9th,  1905,  2£  percent. 

I.— ENGINEERING,     IRON,    AND     STEEL 
COMPANIES. 

ENGINEERING,  IRON,  AND  STEEL  COMPANIES.— Contd. 

.11,370 

10,000 
8,210,000 

76,970 
1.500,000 
£100,000 

530,000 
100,000 
20,000 

250,000 
£250,000 
150,000 
50,000 
33,834 

£500,000 

50,000 
£366,600 
200,000 
^300,000 
£300,000 
1,629,760 

1,860,900 
1,160,000 

590,000 
74,000 

154,500 
232,500 
450,000 
70,000 

£250,000 
100,000 
57  031 
40,339 
75,000 

1,259,594 
£400,000 
200,000 

250,000 
300,000 

4,721 

69,754 
20,250 
5,000 

186,748 
25,000 

£250,000 

9,000 

6,000 
126,000 
21,000 
10,000 

5 
1 

5 
100 

100 

1 
1 
5 

1 
Stk 

44 

44 

5 

5% 

3/- 

V- 
21- 

4% 

44% 

9/4* 

w. 
3/- 6ga. 
44% 
2/8g 

3/- 

2/6 

100         — 

10 
Stk 
1 
1 

Stk 
1 

1  1 

1 

1 
10 
5 
5 
1 
5 

Stk 
10 
10 
10 

1 
1 

Stk 
5 

1 
1 

13 

13 
10 
10 
Stk 
10 

Stk 
10 

10 
3 

«/- 

4% 

1/- 6!u. 

41% 

6d. 

agd. 
44d. 

6d. 

5/- 
5/- 

2/6 

1/2J 

2/6 

4% 

7/6 
10/- 

5% 

2/6 

3gd. 

4% 

3/- 9?d. 7id. 

IS/- 

12/- 

8/- 

5% 
4% 

6/- 

44% 10% 
5% 

8/- 

1/6 

£150,000 Stk 
16.800 10 

9,600 10 
965,000 1 
844,000 5 

£1,850,500 Stk 
13,000 5 

250,000 1 
20,000 10 
30,000 5 

408,505  ! 1 

47,600  1 
10 

28,001  1 5 
85.C0O  1 1 
18,000  1 5 

£10O,C0C Stk 

10         5% 
4% 

7% 

1/- 

2/6 

4% 

2/6 
3/6 4/6 

3/- 

1/6 74% 

II- %A. 

3/- 

6% 

Alldays  &  Onions  Pneumatic  Engi- 
neering, Ltd.           

Do.     Cum.  Pref .  6  per  cent.    . . 
Armstrong  (Sir  W.  G.),  Whitworth 

and  Co.,  Ltd. 
Do.  4%  Cum.  Pref.. 
Do.  4%  1st  Mort.  Dbs.  Rd. 

Aveling  and  Porter,  Ltd.,  44%  Reg. 
Mt.  Debs.  Red   

Babcock  and  Wilcox,  Ltd.,  Ord.    .. 
Do.  „     6%  Cum.  Pref. 

Baker  (Joseph)  and  Sons,.  Ltd.,  6% 
Cum.  Pref   

Baldwins,  Ltd.,  54%  Cum.  Pref.    . . 
Do.  1st  Mt.  44%  Deb.  Stk.  Red. 

Barrow  Heematite  Steel  Co.,  Ld.,0. 
Do.  do.        Cum  2nd.  Pref. 

Bayliss,  Jones  andBayliss,Ltd.,5% 
Cum.  Pref .  Shares 

Beardmore  (Wm.)  &  Co.,  Ltd.,  44% 
1st  Mt.  Debs.,  Red., Scrip  50%  pd 

Bell  Brothers,  Ltd.,  6%  Cum.  Pref. 
Do  4%  Deb.  Stock,  Red. 

Beyer,  Peacock  and  Co.,  Ltd.,  Ord. 
Do.  54%  Cum  Pref. 
Do.  4|%  Red.  Deb.  Stock 

Bolckow,  Vaughan  and  Co.,  Ltd.,  O. 
Nos.  1-1,629,760 

Do.  Nos.  1,639,101-8,500,000 
Brown  (John)  and  Co.,  Lim.,  Ord., 

Nos.  1-1,160,000 
Do.  Ord.,  Nos.  1,160,001-1,750,000 
Do.        5%  Cum.  Pref   

Cammell,  Laird  &  Co.,  Ltd.,  Ord.  . . 
Do.  5%  Cum.  Pref.     . . 

Clayton  &  Shuttleworth,  Ltd.,  Ord. 
Do.      5%  Cum.  Pref   
Do       4%  1st  Mort.  Db.  Stk.  Red 

Consett  Iron  Co.,  Ltd.,  Ord. . 
Crossley,  Bros.,  Ld.,  Ord.  40340/97370 

Do.        5%  Cum.  Pref   
Delta  Metal,  Ltd.  Shares      .. 
Dorman,  Long  &  Co.,  Ltd   

Do.    4%  1st  Mort.  Perp.  Deb. Stk. 
Dunderland  Iron  Ore  Co.,  Ltd.,  6% 

Cum.  Pref.  and  Participating.. 
Dunlop  (James)  <fe  Co.,  Ltd.,  Ord.. . 

Do.  6%  Cum.  Pref. 
Ebbw  Vale  Steel,  Iron  &  Coal  Co., Ltd. 

Do.                 do.                 do. 

Elliott's  Metal,  Ltd   
Do.    Cum.  Pref.  5% 
Do.    Deb.  4%          

Fairfield  Shipbuilding  &  Engng.Co., 
Ltd.,  6%  Cum.  Pref. 

Do.      4i%  Mort.  Deb.  Stk  .Red. 
Fleming  &  Ferguson,  Ltd.  Ord.  Nos. 

1/9000   
Do.  5%  Cum.  Pref.  Nos.  9001/15000 

Fraser  &  Chalmers,  Ltd.,  Ord. 
Do.  74%  Cum.  Pref. 

Galloways,    Ltd.,  5%    Cum.   Pref. 
18001/28000   
Do.        4%  1st  Mort.  Deb  Red. . 

Greenwood  &  Batley,  Ltd.,  Ord.  . . 
Do.    7%  Cum.  Pref   

Guest,  Keen  &  Nettlefolds,  Ltd.  Ord. 
Do.        5%  Cum.  Pref   
Do.        4%  Irred.  Mort.  Deb. Stk 

Gwynnes,  Ltd.,  5%  Cum.  Pref. 

Had  field's  Steel  F'dry  Co.,Ld.,  Ord. 
Do.        44%  Cum.  Pref   

Hall  (J.  &  E.),  Ltd.  6%  Cum.  Pref.. . 
Harvey  United  Steel  Co.,  Ltd. 
Hawthorn.  Leslie  &  Co.,  Ltd.  Ord. 
Head,  Wrightson  &  Co.,  Ltd. 
Hill  (Richard)  &  Co.  (1899)  Ld.,  Ord. 

Do.        6%  Cum.  Pref   
Hornsbv  (Richard) &  Sons,  Ld.,Ord. 

6%  Cum.   Pref. 
Sticks  at  d 

96  —  99 

4|—  51 1  -  U 

103  —105 1ft-   1ft 
44- 4| 

4?- 51 

89  —  93 

Present 
Amount 

4 
* 

Last 

Divi- 

Name. 
Paid 

Cloving 

Prices 

Subscribed. ■ 
ED dend. 

up. 

750,000 
1 

74% 

Howard  &  Bullough,  Ltd.,  Ord.      . .       1 

1     1|-1| 

13  —  134 

25,000 

10 

6/- 

Do.    6%  Pref.  (Non-Cum.) 10 
£960,000 Stk 

4% 

Do.    4%  Deb.  Stk.,  Red.  after  1905 

100 

97  -100 
87,500 

10 20 10 

184—  19 
10£-  114 

s—  i 

49,587 

10 

6% 

Do.    Cum.  Pref.  5% 10 

300,000 1 

4#d. 

2/9 

Lambert  Brop.,  Ltd.,  Ord   1 
50,000 5 Do.        54%  Cum.  Pref   5 

4-44 

8J—     4 

40,000 
3 

2/1* 

Leeds  Forge  Co  ,  7%  Cum.  Pref.    . . 3 

200,000 1 7td. Lysaght  (John),  Ltd.,  6%  Cum.  Pf. 1 1ft-  1ft 

£300,000 Stk 

44% 

Do      44%  1st  Mt.  Deb.  Stk., Red. 

100 

109  —ill 40,000 
10 

5/- 

Mather  &  PJatt,  Ld.,  5%  Cum.  Pref 

10 

Hl-]1* 
210,000 1 

8Sd. 

Measures  Bros.,  Ltd.,  Ord   1 

tli 
75,000 

1 

6fd. 

44% 

Do.    64%  Cum.  Pref   1 
£75,000 

Stk 
Do.    44%lstMrt.Db.  8tk.,Red. 

100 92  —  95 
21.943 6 

2/6 
Muntz  Metal,  Ltd   5 43-  54 

4—  54 14,248 
5 

5% 

Do.    Pref.  6% 
5 

5,000 

624 

47/6 
Nantyglo  and  Blaina   Iron  WorkB, 

Ltd.,  8%  Cum.  Pref. 

624 

79  —  81 78,000 

10 

5/- 

N.  Brit.  Loco.  Co.,  Ltd.,  5%  Cm.  Pf. 

10 

124-123 
80,000 

5 North-Eastern  Steel  Co.,   Ltd., 

£250,000 Stk 

44% 

44%  1st  Mi  t.  Db.  Stk.,Red. 

100 90  —  93 
122,000 5 

1/6 
Pearson  &  Knowles  Coal  and  Iron 

Co.,  Ltd.,  Ord.,  "B" 

5 

34-  44 
50,000 

5 

3/- 

Do.        6%  Cum.  Pref.  "A"     .. 5 

61-  6§ 

70,000 

10 

6/- 

Pease  &  Partners,  Ltd.,  Ord. 10 

94—  10 

£400,000 
Stk 

4% 

Do.        4%  Perp.  Deb.  Stock    . 

100 
97  —100 

20,000 

5 

3/- 

Peebles(Bruce)  &  Co.,Ld.,  6%  Cm.P. 5 

5—61 

65,000 

1 — Pooley  (Henry)  &  Son.,  Ltd.,  Ord  . . 1 
6/-  —  6/6 

13,000 
5 — Do.        6J%  Cum.  Pref   5 

4-41 

230,000 1 — Projectile  Co.  (1902),  Ltd.,  Ord.     . . 1 

I-*. 
126,938 6 

2/- 

Rhymney  Iron  Co.,  Ltd   6 
i|-  is 

73,062 

5 

2/- 

5 

14-  n 

£aso,ooo 
— 

5% 

Do.        5%  Mort.  Deb.,  Red.    . . 100 

102  -104 

350,000 1 

7*a. 

Richardsons,  Westgarth  &  Co.,  Ltd., 
Ord.  860,001—700,000     .. 1 

25    21 

£350,000 Stk 

44% 

Do.       44%  Perp.  Deb.  Stock  . . 

100 95  —  97 85,000 

10 

lav- 

Ruston, Proctor  &  Co.,  Ltd.. . 10 

94-  10, 

275.000 1 ed. Scott  (Walter)   Ltd.,  Ord   1 

?ZL 

300,000 
1 

7*d. 

Do.           6%  Cum.  Pref.    . . 1 

£300,000 
Stk 

4% 

Do.           4%  Perp.  Deb.  Stk. 

100 

94  —  96 
£115,800 

100 

5% 

Sheltonlron,  Sceeland  CoalCo.,Ld. 
1st  Charge  5%  Debs..  Red  . . 

100 

93  —  96 £97,900 
100 

6% 

Do.     6%  2nd  Mort.  Debs.,  Red. 100 

94  —  98 
250,000 

1 

1/- 

South  Durham  Steel  &  Iron,  Ltd. Or. 1 V-i 
300,000 

1 

1/88 

Do.                6%Cum.Pref... 1 

£300,000 
Stk 

44% 24% 

Do.         44%  Per.  Deb.  Stock 

100 

90  —  92 
49,560 

10 Steel  Co.  of  Scotland  Ord.  1/49560. . 9 
54-     51 

1064-1074 

£125,240 
Stk. 

5% 

Do.        5%  Trust  Mort.  Deb.    . . 

100 25,000 

10 Stephenson  (Robert)  &  Co.,  Ltd., Or. 

10 

25,000 

10 

5/6 Do.         54%  Cum.  Pref.     . . 

10 

4-41 

£250,000 
Stk 

4% 

Do.        4%  Perp.  Deb.  Stock 
Stewarts  &  Lloyds,  Ltd.,  Ord. 

100 

77—  80 

85,000 

10 

9/- 

10 

w% 

55.0CO 

10 

67- 

Do.        6%  Cum.  Pref   

10 

684,732 
1 

6d. 

Swan,  Hunter  &  Wigham- Richardson,  Lim.  Ord. 
1 

f-1 

538,845 
1 6d. *  Do.    5%  Cum.  Pref. 1 

£240,000 
Stk 

'& 

Do.    41%IstMort.DebStk.Red 100 

98  —  101 
300,000 

1 Thames  Iron  Works,  Shipbuilding 
4  Engineering  Co., Ltd. ,5%  Cum.Pf. 1 

76-80 

£2CO,000 
100 

4% 

Do.    4%Irredeem.lstMort.Deb. 100 

£148,500 
1 

7Jd. 

Thornycrolt  (John  I.)  &  Co.,Ltd.Or. 1 

§  —  1 £160,000 
1 7id. 

5/- 

Do.               do.      6%  Cum.  Pref. 1 tt-  'ft 

t  ,94-  101 

10,000 

10 

Tylor  (J.)  &  Sons,  Ltd.  5%  Cum.Pf. 10 

$508495200 

$100 

$4 

United  States  Steel  Corp.  Com.8tk.'S100 

28|—  28 

$360314100 

$100 

811 

5% 

Do.              7%  Cum.  Pref.  Stock  $100 97  -971 
SI 62268000 

$1000 

Do.     10-e0vr.  5%  Skg.Fd.G.Bds.  $1000 
96—  98 

3,350,000 

1 

1/6 

Vickers,  Sons  &  Maxim,  Ltd.  Ord.         1 
2&-2ft 

750,000 
1 6d. Do.    5%  Non-Cum.  Pref.         . .       1 14  -11 

£750,000 
Stk 

5% 

Do.    6%  Non-Cum.  Pref.  8tock.    100 

118  —121 
£1,250,000 Stk 

4% 

Do.    4%  lst.M6rt.Deb.8tk.Red.    100 
105  —107 

£1,000,000 
100 14% Do.    44%  2nd  Mort.  Debs., Red.    100 105  —107 

225,000 1 

1/2| 

Weardale  Steel,  Coal  &  Coke, 
Ltd.,  Def.  Ord.        1 

1=f 

500,000 1 

W- 

Do.        6%  Cum.Prtf.  Ord.      .         1 

£300,000 
Stk 

4% 

Do.        4%  Perpetual  Deb.Stock   100 88  —  87 

7,687 

5 

2/9 

Wreldless   Steel  Tube,   Ltd.,  Cum. 

Pref.  54       5 
44-4| 

300 

Stk 

44% 

«/. 

Do.        Mort.  Deb.  44%     ..         ..100 
92  —  98 

66,666 
5 Willans  &  Robinson,  Ord.     ..         .         5 

1—2 
66,666 5 

St- 

Do.        6%  Cum.  Pref.    ..        .         5 

24-  34 

£246,641 

Stk 

4% 

Do.        4%1atMort.Deb.8tk.Red    100 
78  —  78 

£150,000 Stk 

44% 

Yorkshire  Iron  &  Coal  Co.,  Ltd., 
44%  1st  Mort.  Deb.  Stk.  Red. 100 76—78 

Shares  marked  *  are  quoted  ex-dividend. 
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II.  —  ELECTRICAL    MANUFACTURING 
COMPANIES. 

ELECTRIC    TKA.CTION.— Contd. 

10 

2/3 

Alliance  Elec.  Co;,  Ltd.  5%Cum.Pf. 
Aron  Elec.  Meter  Ltd.,  6%  Cum.  Pf. 
Bell's  Asbestos  Co.,  Ltd   
British  Insulated  &  Helsby  Cables 

Ltd.,  Ord. 
Do.  6%  Cum.  Pref   
Do.  4J%  1st  Mort.  Deb.  Stk.  Rd. 

British  Thomson-HoustonCo.,  Ltd., 
44%  1st  Mort.  Deb.  8tk.  Red.  .. 

British  Westinghouse  Electric  and 
Manufac.  Co.,  Ltd.,  ?%  Pref.  . . 

Do.        4%  Mort.  Deb  Stk.  Red... 
Brush  Elec.  Enging.  Co., Ltd., Ord. . 

Do.        6%  Pref   
Do.        4j%Perp.  IstDeb.Stk... 
Do.        44%Perp.  2nd  Deb.  Stk. 

Calender's  CableAConstn.Ltd.Ord. 
Do.     5  %  Cum.  Pref   
Do.  -44%lstMort.Deb  Stk. Red. 

Crompton  A  Co.,  Ltd   
Do.        5%  1st  Mort.  Reg.  Debs. 

Dick,  Kerr  A  Co.,  Ltd.,  Ord. 

Do.      6",  Cum.  Pref   
Do.      4*%  Deb.  Stock,  Red.    . . 

Doulton  &  Co.,  Ltd.,  6%  Cum.  Pref. 
Do.     1st  Mort.  4    ,  Iree.Deb.Stk. 

Edison  and  Swan   United   Electric 

Light,  Ltd..  "A"  Shares Nos.  1-99,261 

Do.    "A  "Shares  Nos.01-017,139 
Do.    4%  Deb.  Stock  Red. 
Do.    5%  Second  Deb.  Stk.  Red. 

Electric  Construction  Co.   Ltd.     .. 

Do,    7%  Cumulative  1'ref. 
Do.     4",  Perp.lst  Mt.Deb.  Stk. 

Evered  end  Co.,  Ltd   
Ferranti,  Ltd.,  5%   1st   Mort.  Deb. 

Stock,  Red...'           Gen.    Elect.    Co.   (1900),  Ltd.,   5% 
Cum.  Pref. 

Do.     4°,;  1st.  Mt.  Deb.  8tk..Red. 
Henley's  (W.  T.)  Telegraph   Works 

Co.,  Ltd.,  Ord. 
Do.        44%  Cum.  Pref   
Do.        44%  Mt.  Deb.  Stk.  Red. 

India  Rubber.  Gutta  Percha  A 
Telegraph  Works  Co.,  Ltd., 

Do.        1st  Mort.  Deb.  Red.     .. 
Parker,  Thos..  Ltd   
Scott  (Ernest)  A  Mountain,  Ld.,Ord. 
Telegraph   Construction  and  Main- 

tenance Co.,  Ltd. 
Do.        4%  Deb.  Bonds 

1 
1 
1 

5 
5 

100 

Closing 

Prices. 

fc.fc .r 
103  -106 

100       100—102 
5 

100 
2 
2 100 

100 
5 
5 

100 
3 

100 
5 
5 

100 
1 

100 

5 100 

100 
2 
2 

100 
10 

24  -21 
c9  —  91 

4-     3 

1  -14 

92  —  H5 
79  -  82 
10  -  11 • 

UM  —10b" 

11-     2* 

95-100",, 7i-  8 

SJ-    6 100  —108 14-  ii 

107  —110 

11-     H 
2-    4 

84  -  80 

89  -  94 

h-  1 
2i-  2J 

95  —  98 
11  —  18 

100       90 N 

10 100 

5 
5 100 

10 

100 10 

1 

12 
100 

9e-  104 
97—101 

11* — 124 64-  5i 

109—111 

15J-164* loo  —ias 64—    7 
16/3—16/9 

32  —  34 
103  —105 

III.— ELECTRIC     TRACTION. 

120,000 
260,007 

£230,000 

5 
5 

Stk 

20,000 
10,000 

£46,300 
£191,326 

75,606 
59,394 
75,000 

10 
10 

100 
Stk 

: 
5 

75,000 
£425,000 
£200,000 

5 
Stk 
Stk 

133,301 
156,437 

£1,000,000 
£250,000 
100,000 

10 

10 
Stk 
Stk 
5 

40,500 
i7,000 

5 
5    | 

5/- 

2/6 
6% 

12/- 

5/- 

5% 

44% 

11-ld 

2/6 44% 6% 

6% 

6/- 6/- A 2/6 

3/- 

3/- 

Anglo- Argentine  Trams  Co.,  Ld.,Or. 
Do.  um  Pf. 
Do.  Permanent 

6%  Debenture  Stock,  1888   . . 
Barcelona  Trams  Co.,  Ltd.,  Ord.    . . 

Do.  5%CuniPf.Shares 
Do.  5%  Debs.,  Red.  .. 
Do.  4J%Red.Deb.Stk. 

Bath  Elec.Trams.  Ld.,  Pf.  Or. 
Do.  5%  Cum.  Pf. 

Brisbane  Electric  Tram  Investment 
Co.,  Ltd.,  Ord   

Do.  5%Cuin.Pf. 
Do.    44%lstDeb.Stk.,Red. 

Brit.  Columbia  Elec.  Rlv.  Co.,  Ltd., 
Def.  Ord.  Stock      .. 
Pref.  Ord.  Stock     .. 

Brit.  Electric  Traction,  Ltd.,  Ord. 
Do.        6%  Cum.  Pref   
Do.  5%  Perp.  Deb.  Stk. 
Do.  4%  2nd  Deb.  Stk.  Red.. 

Buenos  Ayres  &  Belgrano  Electric 
Trams,  Ltd.,  Ord. 

Do.  "A"  6%  Cum  Pref.  .. 
Do.        "B"  do. 

5 
5 

100 10 
10 100 

100 

1 
1 

5 
5 100 

100 
100 

10 
10 

100 

*- 

H 

6  - 

*i 

140  - 

143* 

t- 

134 10} 

99  - 

102 

96- 

100 

£ 

1A 

&-
 

IS 

H-ii 

94    - 

-  98 

105  —108 

;  98  —loi 

91-  923 

i  Hi-  U* 
122—  121 

to 

98  —100 

5 
5 
5 

34-81 54-  H 

51-  5j 

Present 
Amount i 

Divi- 

Name. 

Paid 

Closing 

Subscribed. 

1 
dend. 

up. 

prices. 

£200,000 

Stk 

5% 

Buenos  Ayres  Elec.Trams  Co.  (1901) 
Ltd.,  5%  Db.  Stk.,  Red. 

100 

99  —  101 
£220,000 

100 

6% 

Buenos  Ayres  Gd.  Nat.,  Ltd.,  6% 1st  Deb.  Bds. 
100 

101  -105 

102,268 
5 

5/- 

Calcutta  Tramways  Co.,  Ltd. 6 

SfH—  Hft 

£350,000 
Stk 

44% 

Do.        44%  1st  Deb.  Stk.,  Red. 100 

107  —ley 

480,000 
1 

6d. 

Cape  Electric  Tramways,  Ltd. 1 

11—    14 

40,000 
5 

2/6 

City  of  Birmingham  Trams  Co., Ltd. 
,  Cum.  Pref. 5 

41—    54 

£300,000 

100 

4% 

Do.        4%  1st  Mort.  Debs.  . . 

100 

99  —102 
£120,000 

Stk 

5% 

Colombo  Elec.  Tram.  &  Light.  Co., 

Ltd.,  6%  1st  Mort.  Deb.  Stk.  Red. 

100 
101  —103 

60,000 
10 

6/- 

Dublin  United  Trams.   Co.   (1896), 
Ltd.,  Ord.     .. 10 

134-  144 

59,967 
10 

6/- 

Do.    6%  Pref   10 

15  -  16 

30,000 
5 

2/6 

Isle   of  Thanet  Elec.   Trams,   and 

Light.  Co.,  Ltd.,  5%  Cum.  Pief. 5 

23-     3i 

£150,000 
Stk 

4% 

Do.    4%  Deb.  Stock.. 

100 

68  -  'JO 

125.000 
10 

5/- 

London  United  Trams.  (1901),  Ltd., um.  Pref   
10 

io  -104 

£1.031,000 
Stk 

5% 

Do.    4%  1st  Mort.  Deb.  Stk.  Red. 
Madias  Electric  Trams  (1904),  Ltd., 

100 

100-103 

£50,000 
Stk 

>eb.  8tock,  Red   100 101  —103 314,016 
1 — Metropolitan  Elec.Trams,  Ltd . ,  Def . 1 

500,000 

1 

6d. 

Do.            5%  Cum.  Pref   1 £860,000 
Stk 

44% 

Do.           44%  Deb.  Stock,  Red. 

100 

100  — 1U8 
50,000 

5 

6/- 

New    General  Traction    Co.,  Ltd., 
im.  Pref   5 

J-     14 

110,923 
8 

3/2? 

.Vorth  Metropolitan  Tramways  Co. . 8 

44-     5 

£150,000 
100 

34% 

Do.              84%  Mort.  Debs. 100 yo  —  95 £196,200 
Stk 

5% 

Perth  Electric  Trams,  Ltd.  (W.A.) 
r  Mort.  Deb.  Stock,  Red. . 

100 

105  —108 24,600 10 

10/- 

Potteries  Elec. Traction  Co.,  Ld., Or. 10 8|-      94 
24,500 

10 

5/- 

Do.           6%  Cum.  Pref.     . . 10 
9}      »i 

£220000 
Stk 

44% 

Do.           44%Deb.8tk.,Red. 100 
101   —104 

IV.— ELECTRIC   LIGHTING   AND    POWER. 

Present 
Amount 

Subscribed 

i 
I.. 1st 

Divl dend. 
Name. 

Paid 

up. 
S8& 

7,500 

10 

... 

Bournemouth  &  Poole  Elec.Sup.Co., 
Ltd.,  Ord.     .. 10 

113-  121 

7,500 

10 

4/6 

Do.       4J%  Cum.  Pref. 10 

10—  104 

7,500 

10 

6/- 

Do.        6%  Cum.  Second  Pf.     . . 10 

111-  124 

£70,000 
Stk 

1S 
Do.        44%  Deb.  8tock  Red     . . 

100 

107  —10!) 

14,000 
5 

Bromley(Kent)Elec.Lt.  &  Pr.  Co.Ld 
5 

51-  93 

£50,000 
Stk 

44% 

Do.      do.    44%  1st  Deb.  Stk.  Red. 

100 102  —105 

27,507 5 

5/6 

Brompton&Kensington  Elec.  Supply 

Co.,  Ltd.  Ord.      .. 
5 

9|-  101 

12,493 5 
3/6    1 Do.        7%  Cum.  Pref.  Shares. . 5 

94-  104 

60,000 
5 

'>l- 

Calcutta  Elec.  Sup.  Cor.  Ltd.,  Ord. . 5 

9-  94 

£288,782 Stk Central  Elec.  Sup.Co.,  Ltd.,  4;,,  Gua. \ Deb.  S.k.     .. 

100 103  —106 

70,000 

5 

4/- 

Charing  Cross  &  Strand  Elec.  Sup. 

Corp.,  Ltd.,  Ord   
5 74-    84 

54-    6§ 

80,000 
5 2/3 Do.           do.    44%  Cum.  Pref... 5 

£360,000 
Stk 

*  /o 

Do.           do.    4%  Deb.8tk.Red. 

100 

105  -107" 41,436 5 

8/9 

Chelsea  Elec.  Sply.  Co.,  Ltd.,  Ord. 5 

64-  6f 

£150,000 Stk 

44%  ' 

Do.        do.     44%  Deb.  Stk.,  Red 

100 

109  -111 

70,595 

10 

ff- 

City  of  London  El.Lghtg.Co.,Ld.,0. 

10 

10J-  111 

14  -  144 
40,000 10 

6/- 

Do.       6%  Cum.  Pref   

10 

£400,000 

Stk 

5% 

Do.      5%  Deb.  Stk.,  Red      . . 

100 

124  —128 

£300,000 

Stk 

44% 

Do.      44%  2nd  Deb.  Stk.,  Red 

100 104  —106 

40,000 10 

5/- 

County  of  London  Elec.  Supply  Co., 

Ltd.,  Ord. 

10 

84-    9 

30,000 

10 

6/- 

Do.        6%  Cum.  Pref   10 

121-18* 

113  -116 

£400,000 
Stk 

44% 

Do.        44%  Deb.  Stk.,  Red.     .. 100 

70,000 
5 

2/6 

Edmundson's  Elec.  Cor.  Ltd.,  Ord. 5 

53-  61 

70,000 
6 

3/- 

Do.        6%  Cum.  Pref   5 

6  —  61 

£300,000 Stk Do.        44%lstMort.Db.8tk.Reg 

100 

107  — luy 

£80,000 

Stk 

6% 

Electric  Lighting*  Traction  Co.  of 
Australia,  Ltd.  6%  Deb.  Stk.  Red. 

100 

86  —  91 

10,000 5 

/6 

Folkestone  Elec.  Supply  Co.,  Ld.,  O. 5 
51 -5J 

£50,000 

8tk. 

44% 

Do.        44%  1st  Deb.  3tk.,  Red. 

100 
101  —  104 

15,000 10 — HavanaElectricityCo.,Ltd   10 94—  104 
73-  HI 

13,000 £ 

5/- 

Hove  Elec.  Lighting  Co.,  Ltd.,  Ord. £50,000 Stk 

44% 

Isle  of  Wight  Electric  Light  &  Power 
Co.,  Ltd.  44%  Deb.  Stock, Red. 

100 100-108 
150,000 1 — 

Kalgoorlie  Electric  Power  &  Light- 
ing Corp,  Ltd.,  6%  Cum.  Pref. 

1 

3-     1 

21,000 5 

7/- 

Kensington  and  Knightsbridge  Elec- 
tric Lighting  Co.,  Ltd.,  Ord.  . . 

5 

114—  12J 

Stocks  and  Shares  marked  *  are  quoted  ex-dividend. 
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Cloilng  Present     , 
Prices.  Amount Subscribed. 

£135,000      Stk 

10 
5 

Stk 
Stk 

111,000 
60,000 

.£371,895 
100,000 
76,121 

220,000 
250,000 

£250.000 

10,852 
£59,000 
16,500 

£50,000 
£84,700 

40,000 

20,000 
£150,000 

12,000 

£50,000 
65,000 

100,000 

50,000 
£100,000 

50,000 
30,000 

£200,000 
110,000 

28,151         5 

4-., 

l'9g 

8/- 

Stk      4% 

11/- 2/8 
94%. 

4% 

10  8/- 
100  4% 
5  4/6 

Stk  ,     4% 
100  4J% 

9/6 

5 3/6 
Stk 
5 

34% 

4/- 
Stk 
5 
1 

4% 

4/- 1 
Stk 
5 
5 

Stk 
5 

8§d. 
44% 

2/6 2/6 
*4% 
7/6 

2/6 

Kensington  and  Knightsbridge  Elec- 
tric Lighting  Co.,  Ltd.,  and  the 

Notting  Hill  Electric  Lighting 
Co.,  Ltd. ,4%  Deb.  Stock,  Red. 

London  Elec.  Supply  Corp., Ld.,Ord. 
Do.    6%  Pref   
Do.    4%lstMort.Db.Stk.,Red. 

Metropolitan  Elec.  Sup.  Co.,Ld.,Or. 
Do.    4J%  Cum.  Pref   
Do.    4J%l8tMort.Db.Sk.,Red. 
Do.    84%  Mort.  Deb.  Stk,  Red. 

Midland  Elec.  Corp.  for  Power  Dis- 
tribut  on,Ld.,44','blstMort.Deb. 

Notting  Hill  Elec.  Ltg.  Co.  Ltd.Ord. 
Do.  4%  1st  Mort.  Debs.     . . 

Oxford  Electric  Co.  Ltd.,  Ord. 
Do.        4%  Debenture  Stk.  Red. 

Royal  Elec.  Co.  (of  Montreal) 

44%  20-yr.  1st  Mort. Deb 
St.  James'  &  Pall  Mall  Elec. 

Light  Co.,  Ltd.  Ord. 
Do.  7%  Pref   
Do.  34%  Deben.  Stock,  Red 

Smithfleld  Markets  Elec.  8ui>ply 
Co.,  Ltd.  Ord. 

Do.        4%  Debenture  Stk.  Red. 
South  London  Elec.  Sup.  Co., Ltd, O. 
South  Metropolitan  Elec  Light 

&  Power  Co.,  Ltd.  Ord. 
Do.        7%  Cum.  Pref   
Do.        4i%  1st  Deb.  Stock  Red. 

Urban  Electric  Supply  Co.,  Ltd.,  O. 
Do.    5%  Cum  Pref   
Do.    44%lstMort.Deb.Stk.Red 

Westminster  Elec.  Supply  Corp. 
Ltd.,  Ord. 

Do.        5%  Cum.  Pref   

100 
3 
5 

100 
10 

5 
100 
100 

101  —103 

2-24 

5-5J 

i  97  -99» 
I     9|-10J 54  -  5J 
til  —115 
98  —100 

5 
100 

5 

1 
1 

100 
5 

5* 

100
 

5 
5 

V.— TELEGRAPH & TELEPHONE COMPANIES. 

Present 
Amount 

Subscribed 

Sh
ar
es
. 

Last 

Divi 
dend. 

Name. 
Paid 
up. 

Closing 

Prices. 

£34,800  !  100 

25,000 
£763,580 

£3,118,210 
£3,118,210 

44,000 
$  15,000,000 
£1,903,856 

16,000 
6,000 
6,000 

£30,000 
60,710 

£35,800 

£300,000 
£200,000 

300,000 

£602,400 
£1,000,000 
£2,000,000 
£1,835,814 

150,000 

£58.700 

17,000 
72.680 

£1,983,333 
£1,966  667 

250,000 
£2,000,000 
£639,588 

179,313 
50,000 

£100,000 

11,839 
58,000 
40,000 

£179,947 
15,609 

£30,008 
150,000 

10 
Stk 
Stk 
Stk 
5 

#100 Stk 
10 
10 

5 

50 
20 

100 

100 
25 

10 

Stk 
Stk 
Stk 
Stk 
10 

100 

25 

I 
Stk 
Stk 
5 

Stk 
Stk 
1 
1 

100 

8 
5 
5 

Stk 10 

24 

100 

2/6 4% 

25/- 
17/6 

4% 

5/- 

44% 

12/6 

7id. 

6% 

5% 

2/6 34% 4% 

8§d. 

7id. 

4% 

4/- 
3/- 

2/6 

5% 

5/- 

1     4% 

African  Direct  Tel.  Co.,Ld.,4%  Mt. 
Debs.  (Series  A),  Red   

Amazon  Telegraph  Co.,  Ld   
Anglo-American  Tel.  Co..  Ltd.,  Ord. 

Do.  6%  Preferred  Ordinary 
Do.  Deferred  Ordinary     . . 

Chili  Telephone  Co.,  Ltd   
Commercial  Cable  Co.,  Capital  Stk. 
Do.  Sterl.500-yr4%  Deb.  Stk., Red. 
Cuba  Submarine  Tel.  Co.,Ld.,  Ord. 

Do.        10%  Preference 
Direct  Spanish  Telegraph  Co.,  Ord. 

10%  Cum.  Preference 
Do.        44%  Debs   

Direct  U.S.  Cable  Co.,  Ltd   
Direct  West  India  Cable  Co.,  Ltd., 

4i%  Reg.  Debs. 
East.  &  S.  African,  Ld., 4%  Mt.Dbs. 

Do.    4%  Rg.  Mt.  Dbs.  (Mauritius 
Subsidy).. 

Eastern  Extension,  Australasia  and 
China,  Ltd... 

Do.    4%  Mort.  Deb.  Stk.,  Perp. 
Eastern  Tele.  Co.,  Ltd.,  Ord. 

Do.        3  %  Pref. 
Do.        4%  Mort.  Deb   

Great  ivorthern  Telegraph  Co. .Ltd., 
(oi  Copenhagen)    . . 

Halifax  and  Bermudas  Cable  Co., 
Ltd.,  44%  1st.  Mort.  Debs.  Red. 

Indo-European  Tele,  "to.,  Ltd. Monte  Video  Telephone  Co.,Ltd.,0. 
National  Telephone  Co.,  Ltd.,  Pref. 

Do.        Deferred   

Do.        5%  Non-Cum.  3rd  Pref. 
Do.        34%  Deb.  Stk.,  Red.     . . 
Do.        4%        do.        do. 

Oriental  Telephone  &  Elec.  Co., Ltd. 
Do.        6%  Cum.  Pref   

Pacific  &  European  Tel.  4%  Guar. 
Debs.  Red... 

Reuter's  Telegram  Co.,  Ltd. 
United  River  Plate  Telep.  Co.,  Ltd. 

Do.        5%  Cum.  Pref   
Do.        5%  Deb.  Stock,  Red.    .. 

W.  African  Telegraph  Co.,  Ltd. 
West  Coast  of  America,  Ltd. 

Dc.    4%  Deb.  Guar,  by  West.Tel. 

100 
10 

100 100 
100 

5 

$100 

100 

10 
10 
5 
5 

50 
20 

100 

100 

10 100 

100 
100 
100 10 

100 
25 
1 

100 
100 

5 
100 
100 

1 
1 

100 8 
5 
5 

100 
10 

24 

100 

100  100-102% 
10  141— 15i 

100  1C0  —102 
5  64-  7 100  '  994—1014 

100  101  —104 

5  13J — 14| 

5  t4-  9 
100  I  98  -100 

2|-  *h 

79  —  83 84-  4J 

1-    i     ' 
i.,v-iii 

105  —108     1 

42  -  5 
5i-  5| 

104—106 

12  -13 

61  -  6a 

I  100—103 
1 21  -  n 

i  59  —    61 1054-1064 15  -151 

974-  994 
8-84 

!  16  —  17 
'■■     33-  3g 

dj-91 102-104% 

Hi- m 

101—103 
100—102 

25        100-102% 

14  —  144 

105  —107 

141  —144 

90  —  92 
107  -109 

334—  314 

101—103 
49  —  51 
I"  B 

HI4—U24 

102—104 54  -  n 

100—102 
103—105 

1 11:-  u 

!  99  —102 

74-  8 

>   e| -71 

I     5  -  51 
108— 110 

I     8-84* 
*  -  .ft 

100  -102 

88,321       10         6d.    W.India&PanamaTeleg.Co.,Ld.,Or. 
34,563  10 
4,669  10 

£80,000  100 
207,930  10 
£75,000  100 
518,945  Stk 

6/- 

t% 

8/- 

6% 

«% 

Do         6%  Cum.  1st.  Pref 

Do.        6%  Cum.  2nd  Pref. 
Do.        5%  Deb   

Western  Telegraph  Co.,  Ltd. 
Do.     5%  Debs.,  2nd  Series,  1906 
Do.     4',',,  Deb.  Stock,  Red. 

10         A  --  fi 

10         75-    8 
10         51-  53 
100  104  -106 
10        13}-  141 

100  101   -108 
100  103  —105 

VI.     SHIPPING    COxMPANIES . 

Present 
Amount i 

1 
Last 

Divi- 

Paid 

Name.                                   up 

Clottluif 

Subscribed. 

■a 

CO 

dend. 

32,500 
10 6/6 Anchor  Line   (Henderson    Bros.), 

Ltd.,  64%  Cam.  Pref. 
Do.     44%  Red.  1st  Mort.  Deb.Stk. 

10 8j-    9 

£325,000 Stk 
» 

100 

99—101 

±•672,900 
Sik British  &  African  Stm.  Nav.  (1900; 

Ltd.,  44%  1st  Mort.  Deb.  Stk.  Red. 100 

97  —  99 

40,000 
10 5/6 Bii<-ktiH.ll  Steamship  Lines,  Ltd., 

5*%  Cum.  Pref. 
Do.         4Jr"0  1st  Mort.  Deb.  Stk. 

10 

frjl 

£600,000 

Stk 

44% 

44% 

100 

£750,000 Stk 

Clan  Line  Steamers,  Ltd.,  44%  Deb. 
Stk.  Red.     .. 

100 
101  —103 

60,000 
20 

16/- 

Cunard  Steam  Ship  Co.,  Ltd., 
Nos.  1-60,000.. 20 

12  —  124 

40,000 

20 

8/- 

Do.               Nos.  60.001-100,000 10 

4|-    5j 

£464,430 Stk 

44% 

Elder  Dempster  Shipping,  Ltd.,  4A% 
1st  Mort.  Deb.  Stk.     .. 

Furness,  Withy  A  Co.,  Ltd.,  Ord.. . 
100 

1 

100—102 

1,200,000 1 6d. ift-iA 
25,328 

74 

4/7 

Gen. Steam  Navigation  Co.,  Ld., Ord. 

7A 

5-54 

86,758 8 

7# 

Do.     Non-Cum.  6%  Pref   8 

8  —  84 

£150,000 
Stk 

Do.    4%  1st  Mort.  Deb.  8tk.  Red. 

100 

100—102 

55,000 5 

1/3 

Houlder  Line,  Ltd.,  Ord   5 

21- M 

40,000 5 

2/9 

Do.    54%  Cum.  Pref. 
5 

3  —  34 

88  —  90 
£200,000 Stk 

44% 

Do.    44%  1st  Mt.  Deb.  8tk.  Red. 100 
141,500 

10 

5/- 

Leyland  (Predk.),&  Co..  (1900),Ltd., 

5%  Qura.  Pref.     . . 

10 

4—44 

£1,160,000 

Stk 

5  % 

Peninsular  and  Oriental  Steam  Nav. 

Co.,  5%  Cum.  Pref.  .. 100 129  -132 
£1,160,000 

Stk 

19% 

80/- 

2/6 

100 

223  -22fi 
15,000 100 Roval  Mail  Steam  Packet  Co.  Ord . . 

Shaw,  Savill  &  Albion,  Ltd.,  5% 

60 

30-31 

89,075 
5 

5 

4J-51 
4-44 

39,075 
5 

2/6 

Do.         "B'Ord   
5 

141,841 10 

4/- 

Union  Castle  Mail  Steamship 

Co.,  Ltd.,  Ord.. 
10 

8  —  84 

24,000 10 4/6 Do.        44%  Cum.  Pref... 10 

101-  m 

£1,008,894 Stk 

4% 

Do.        4%  Debenture  Stk., Red. 100 103  —105 

VII.— 

MISCELLANEOUS    COMPANIES. 

Present 

Amount 
Subscribed. 

i 
1 
a 

Last 
Divi    1                                   Name. 

dend. j 

Paid 
up. 

Closing 

Prices. 

60.000  1 

£750,000  Stk 
12,500  10 
10,000  10 
183,588  1 

66,462  1 
135,000  1 
135,000         1 

9gd.    Chadburn's  (ShipiTele.  Ltd.,  Ord.. . 9%  General  Hydraulic  Power  Co.,  Ltd. 
10/-     Oakey  (John)  and  Sons,  Ltd.,  Ord. . 
6/-     I        Do.  do.         6%  Cum.  Pf. 

6-3d.    Power  Gas  Corp.,  Ltd.,  Ord.,  Nos. 
66,463-250           

8-4d.  Do.  do.  Nos.  166,462 
6d.  Waygood  (R.)  &  Co.,  Ltd.,  Ord.  . . 

7jjd.  Do.  6%  Cum.  Pref. 

1 
100 
10 

10 

15/- 

1 
1 
1 

!  ift-ift 

127  —132 

i  24  —  26 14  —  15 

RAILWAY  CARRIAGE  &  WAGON  COMPANIES. 

Present 
Amount 

Subscribed, 

1 
a 
A 

00 

Last 
Divi-                                  Name. 

dend. 

Paid 

T 
Ckoing 

Prices 

10,000 

8,739 
10,000 

30,111 44,889 

14,567 

4,160 

781,808 

164,288 
235,000 
20,000 

10 
10 

10 
7 

7 
10 

10 

1 

1 
1 

20 

7/6   JBirm.  Railway-Car,  &  Wagon,  L., 

1-10,000 

3/-            Do.        Second  Issue  1-8,739   
6/-            Do.        Cum.  Pref.  6 %  1-10,000. . 
7/-     Gloucester  Rail. -Car  &  Wagon,  Ld., 

A,  l-z9,8(il  i  49,751-50.000 

3/6        Do.     B,  29.862- 49,7 "A  50,001-75,000 1/8     Lancashire  Wagon,  Ord   

5%     '■        Do.               do. 9d.    Metropolitan    Amalgamated    Rail.- 
Carriage  &  Wagon,  Ld.,  1-784,808 

6d.            Do.     Cum.  A  Pref.  5%  1-164,288 
7*d.           Do.    Cam.  B  Pref.  6%  1-235,000 
20/-     Midland  Rail.-Car.&  Wagon,  Ld., 

1-20,000 

10 

4 

10 

7 

7 
2 

10 
1 

1 
1 

10 

224—23 
81-91 

13  -13* 
94- 98 

41-4, 
2|  -  a§ 
104- 10* 

41/9-426- 
23,6  -24/C 27/  -27/6 

19  -li»i 

Stocks  and  Shares  marked  *  are  quot
ed  ex-dividend. 
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THE    HOME    METAL    MARKET 

SHOWING    DAILY    FLUCTUATIONS    FROM    MAY   22ND    TO  JUNE  2oTH,     1905. 
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PRICES  CURRENT  OF  COAL,  IRON,  STEEL, 

AND  OTHER  METALS. 

MANUFACTURERS'    AND    MERCHANTS*    QUOTATIONS. 

MARKET     REPORT. 
Wednesday,  June  21st,   1905. 

THE  Copper  market  has  been  exceedingly  quiet 

since  the  holidays.  The  American  position  is  not 

without  significance,  and  attention  may  be  directed  to 

the  statement  in  the  Amalgamated  Company's  report 
that  that  company  controls  only  25  per  cent,  of  the 

American  production.  It  is  consequently  clear,  as  Mr. 

Walter  Barnard  has  pointed  out  that  outside  the  Amal- 

gamated Company  there  are  such  important  interests 

that  the  market  is  less  than  ever  at  the  mercy  of  the 

Amalgamated  group,  and  the  situation  forces  the  con- 
clusion that  while  this  combine  has  been  holding  for  top 

prices  its  competitors  have  probably  been  keeping 

values  down .     The  closing  price  for  all  positions  is  £66  5s. 

In  the  Tin  market,  although  prices  show  an  advance 

on  balance  due  to  the  fact  that  supplies  are  limited  and 

under  strong  control,  speculative  interest  remains  some- 
what restricted.  The  demand  from  consumers  has  been 

tolerably  good,  but  has  shown  signs  of  easing  during  the 

past  few  days,  and  there  was  a  slight  setback  in  cash 

prices  yesterday,  but  some  support  was  in  evidence  for 

forward  metal.  The  shipments  for  the  East  for  the  present 

month  are  now  expected  to  be  lower  than  the  original 

estimate,  and  quotations  ought  to  go  higher.  To-day's 
closing  prices  were  ,£130  2s.  6d.  to  £139  12s.  6d.  fine 

foreign  cash,  and  £138  three  months. 

Lead  remains  firm  on  a  continuance  of  the  good 

demand  from  consumers  and  a  fresh  advance  in  quota- 

tions is  to  be  recorded  at  soft  foreign  spot,  £13  is.  3d.  ; 

English,  £13  5s.  to  £13  6s.  3d. 

Spelter,  after  a  rise  in  the  early  part  of  the  week,  is 

somewhat  easier,  but  business  remains  very  active  and 

good, quantities  are  now  being  absorbed  by  the  yellow 

metal  makers,  while  the  published  figures  show  very 

large  exports  for  last  month.  Ordinaries  are  quoted  at 

£24,  and  Specials  at  £24  5s.  to  £24  7s.  6d. 

The  Iron  and  Steel  market  remains  in  a  neglected 

-condition,  but  the  changes  in  quotations  are  without 
importance,  Cleveland  being  dealt  in  at  45s.  6d.  and 

standard  at  44s.  3d.  Messrs.  Merton  and  Co.'s  circular 
states  that  the  situation  in  America  has  not  improved,  and 

while  prices  for  pig  iron  are  still  maintained  owing  to  the 

decision  of  makers  not  to  press  their  products  upon  an 

unwilling  market,  the  tendency  of  quotations  is  towards 
a  lower  level. 

IRON,  STEEL,    PIG- 
IRON,  <&c. 

SCOTLAND. 

Messrs.  David  Oolville  and  Sons,  Ltd.,  Dalzell 
Steel  and  Iron  Works,  Motherwell,  N.B.,  quote  as 
follows.     Prices  delivered  in  Glasgow  or  equal : — 
Steel 

«TEEV 

£     6. 6  15 6  17 
Siemens'  Steel  Plates,  Marine  Boiler  Quality  .. 
,,  m  i,       Land         ,,  ,, 
,,  Steel  Bars,  Boiler  Quality       6  17 

Siemens'  Steel  Plates,  Ship  Quality  Plates    5  17 
,,  ,,     Bars         ,,  ,,     6     7 
,,  ,,     Angles       5     7 

Manufactured  Iron : 

Bars— Dalzell       6     2 
Best          6  12 

,,    Horseshoe         6  12 
Angle    6     2 
BestAngle       6  12 
BestBest     7     2 
ExtraBest       7  12 

Usual  terms  and  extras.     Special  rates  for  delivery  in  England 
and  export.     Tne  above  prices  subject  to  alteration  without  notice 

The  Glasgow  Iron  and  Steel  Co.,  Ltd.,Wishaw, 
quote  as  under  (prices  are  delivered  Glasgow  or  equal) : — £    s.  d. 

Steel  Angles  (Glasgow  ̂ p  Steel)       5     7    6    per  ton. 

Steel  Ship  Plates  (Glasgow^  Steel)           5  17    6 

Steel  Bars,  Ship  Quality  (Glasgow  <&  Steel)    6    7    6 

Steel  Bars,  Boiler  Quality  (Glasgow   ̂ j-p^p 

Steel)       6  17    6 
Steel  Land  Boiler  Plates   (Glasgow  igjp  ̂  

Steel)       6    7    6 

Steel  Marine~Boiler  Plates  (Glasgow  £to  cftp 
Steel)       6    7    6 

Less  5  per  cent,  discount.      Extras  as  per  standard  list. 

Special    prices  for  delivery  in  England  and  for  export.     The 
above  prices  subject  to  alteration  without  notice. 

John  Spencer  (Coatbridge),  Ltd.,  Phoenix  Iron- 
works, Coatbridge,  N.B.,  quote :—  £    s    d 

Bars— Phoenix          6     5     0 
Best       6  15     0 

,,        BestBest      :       7    5    0 
,,        Extra  Best       7  15     0 

Best  Horse  Shoe          6  15     0 
ExtraB.H.S       7  15    0 
Extra  Best  Cable        8    5    0 
Rivet       6    5    0 

      7     5    0 
Best  Scrap  Rivet 
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£    s.  d. 

Angles— Phoenix         6    J  0 Best       6  15  0 

*„        ExtraBest       7     5  0 

Gas  Tube  Hoops— Phoenix  Best     6  15  0 

Plates — Phcenix 
BestBoiler       7  10    0 
Best  Best  Boiler        8    0    0 
Extra  Bert  Boiler        9     0    0 

Boiler  Tube   Strips— Phcenix  Best  Best        8    0    0 

All  per  ton,  delivered  f.a.s.,  Glasgow,  Greenock.  Grange- 
mouth, Granton,  Leith,  or  Ardrossan.  5  per  cent,  discount  cash 

monthly. 

Messrs.  R.  Feldtmann  and  Co.,  of  Glasgow,  quote 
Commission  extra). 

Pig  Iron No.  1. 
£  s.    d 

Coltness,  f.a.s.  Glasgow       3     3 
      2  17 
       2  17 
      2  14 

Gartsherrie. 
Summerlee       ,,      
Carnbroe           ,,      
Langloan          ,,      
Calder       ,,      
Clyde         ,,      
Glengarnock,  f.o.b.  Ardrossan.. 
Eglinton       ,,  ,, 
Dalmellington,  ,,  Ayr    
Shotts   ,  Leith     

No.  3. 
£  s.  d 2  13 
2  13 
2  13 
2  13 
2  15 

2  17     6 

NORTH  OP  ENGLAND. 

Messrs.  W.  Whit-well  and  Co.,  Ltd.,  Thornaby 
Ironworks   Stockton,  quote  as  follows,  at  works  :-— 

£     s.  d. 

W.W.  <&  Bars        6  12     6 
W.W.  Best  Bars      726 
W.W.  Best  Best       7  12    6 
W.W.  Best  Best  Best    8    2    6 
W.W.  Best  Shoe     7     2     6 

Thornaby  ̂ gp        8     2     6 

Thornaby  Best       8  12  6 
Thornaby  Best  Best             9  12  6 
Whitwell  Special  Admiralty  Cable       10    5  0 
Special  Chain  Iron        9     5  0 
Tube  and  Nail  Strips        6  15  0 

W.W.    <^p   Angle  Iron        6  15     0 

W.W.  Best  Angle  Iron          7     5     0 
Tee  Iron,  to  8-inches  United       7  12     6 

Terms,  Cash,  less  2^  per  cent,  discount  on  10th  of  month 
following  delivery. 

LANCASHIRE. 

The  Pearson  and  Knowles  Coal  and  Iron  Com- 

pany, Ltd.  Dallam  and  Bewsey  Forges,  War- 
rington, quote :_  Iron  gteel 

£    s  d.  £  s.  d 

mJU     (Bars           6  10  0  6  15  0 
SS    ̂ Angles           7     0  0  7     5  0 

(fff)    (Tees           7  10  0  7  15  0 

&      (Hoops       7     0     0  7  10     0 

W.I.  W  1  Sheets           7  10     0  8    0    0 

Ordinary  Sizes,  F.A.S.  Liverpool  in  10-ton  Lots. 
Extras  for  Sizes  and  Cutting  as  per  List. 

d. 
£      B. 

d. 

0 
14  10 

0 
0 16    0 0 
0 

16    0 
0 

0 
17  10 

0 

WORCESTERSHIRE. 

Baldwins  Ltd.  (with  which  is  amalgamated 
Knight  and  Crowther,  Ltd.),  Wilden  Works,  near 

Stourport,  quote  :— Singles  Doubles 
20  G  96in.  21  G  to  24  G 
by  36in.  96in.  by  86in. 

per  ton.  per  ton. 
Black  Sheets :  £    s.   d.       £    b.   d. 

"Vale"     10    0  0  10  10  0 
"Shield"     10  10  0  11  10  0 
"Severn"    1110  0  12  10  0 
"Baldwin  Wilden  B."    12  10  0  13  10  0 
Charcoal    16  10  0  17  10  0 
Best  Charcoal       18  10  0  19  10  0 

Pickred,  cold-rolled  and  close  annealed  sheets  specially  quoted for. 

Extra  widthB,  Singles  to66in.,  Doubles  to  56in.,  Lattens  to  46in. 
Extra  lengths,  Singles  to  168in.,  Doubles  to  132in.,  Lattens  to 108in. 

Patent  Coated  Sheets : 
£    s. 

No.  3  Lead       18  10 
S.V.  Lead           15    0 
No.  3Terne           15    0 
S.V.  Terne       16  10 

Singles  Doubles 20  G  2 1  to  24  G 
to  108  to  96 

by  86in.  by  86in. 
per  ton.  per  ton. 

Tinned  Sheets :                                £    s.   d.  £    s.   d. 

Best  Coke  (Finish)          29    0    0  30  10    0 
„     Charcoal  (Finish)       31     0    0  32  10    0 

Extra     ,.             ,,               33    0    0  34  10    0 

Cotton  Can  Tin  Sheets  to  39in.  by  36in.  specially  quoted  for. 

Tin  Plates,  "Cookley,  K"  Best  Charcoal,  £1  7s.  Od.  per  box. 
Extreme  sizes  in  Tin  and  Patent  Coated  specially  quoted  for. 
Lattens  up  to  36  wide  by  27  W.G.  £1  10s.  Od.  per  ton  extra 

throughout  for  all  brands. 
At  works. 

Galvanized  Corrugated  Sheets : 

"  Phoenix  "  Brand,  24  G.,  f.o.b.  London,  in  £    s  d. 

Bundles   '.    1115  0    per  ton. 
"Blackball"   Brand,    26   G.,   in   felt-lined 

cases  for  Australia,  f.o.b.  London...  .     14     5  0        ,, 

Galvanized  Working  Up-Sheets : 
£    s.     d. 

24  G.,  f.o.b.  London,  in  Bundles       13    0    0    per  ton. 

STAFFORDSHIRE . 

Shelton  Iron,  Steel,  and  Coal  Co.,  Ltd.,  Stoke-on- 
Trent,  North  Staffordshire,  and  122,  Cannon 

Street,  London,  quote  :— £    s.   d. 
Crown  Bars       6  10    0  per  ton. 
Best  Bars  (I  to  6in.  wide,  above  \  in. 

thick,  £  in.  to  Grounds  and  squares)     7    0    0 
Angles       6  15    0 

Best, 

T's 

7    5    0 
7    0    0 

„  Best      7  10  0 
BestShoelron       8    0  0 

,,     Rivet  Iron       8     0  0 
„     Best  Rivet  (Special)     9     5  0 
„     Cable       95  0 
,,     Screwing    9    5  0 
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£    s.  d. 
Best  Turning     8    0  0  per  ton. 

,,     Plating    8    5  0 
BestBest    9    5  0 
Treble  Best    10    5  0 
Plates    7  10  0      ̂ ftO* 
BestPlates    8    0  0        „ 
„     BoilerPlates     8  10  0 
,,    Best  Boiler  Plates    9  10  0        „ 

Treble  Best  Boiler  Plates    12     0  0 

Delivery  f.o.b.  Liverpool,  Birkenhead  or  Manchester. 

WALES. 

Oordes  (Dos  Works),  Ltd.,  of  Newport,  Mon., 
quote  "  Star  "  brand  patent  wrought  nails  steel  nails,  <fec. 

Discounts— 
45  per  cent,  oft  1-inch  to  3-inch  strong  rose  and  all  fine  rose  and 

6dy.  and  8dy.  pound. 
40  per  cent,  off  3£-inch  to  7-inch  strong  rose  and  lOdy.  and 

20dy.  pound. 
40  per  cent,  off  all  sharp-pointed  nails. 
Delivered  in  lots  of  4  cwt.  and  upwards.  Extra  2£  per  cent, 

discount  off  the  gross  on  two  tons  and  upwards. 
Steel  rose,  flat  points,  5-inch  to  7-inch  basis  : — 

2  tons  9/6  per  cwt.  I  d/d  any  Railway  Station. 4  cwt.  lots  and  upwards  9/9  per  cwt.  J    '        J  J 

Steel  cut  nails,  3-inch  basis — 

2  t0»s  J/J  per  cwt.  J  d/d         ̂          gtation 4  cwt.  lots  8/6  per  cwt.       }    ' 
Slit  rods  (iron)  £7  10s.  per  ton,  at  works  for  2-ton  lots. 

Messrs.  Richard  Thomas  and  Co.,  Ltd.,  of 
33  and  35,  Bastcheap,  B.  C.  —  Works :  South 
Wales,  Burry,  Lydney,  Lydbrook,  and  Cwmbwrla, 
quote : — 

Per  Box. 
f.o.b. 

Wales. 
Coke  Tin-plates.  £   s.    d. 

C  18f  by  14  124s.  110  lb.  "  BV  "     0  12    0 
C  20    by  10  225s.  155    „"  Jumbo  "           0  17    0 
C  20    by  14  112s.  108    ,,  "Lydbrook"       0  11     9 
C  28    by  20  112s.  216    ,,  "Lydbrook"     13     9 

Charcoal  Tinplates : 

C  20  by  14  112s.  108  lb.  "  Allaway  "            0  12     6 

BELGIUM. 

C.  L.  Faulkner,  Suffolk  House,  Laurence 

Pountney  Hill,  London,  E.C.,  quotes  :— 

Prices  quoted  are  in  £  stg.  and  per  ton  of  1,015  kos.  (2,240  lb.) 
delivered  free  on  board  ANTWERP  for  approved  quantities. 

Steel:  £    s.  d 
Blooms     at  3  16  Operton. 
Billets    at  3  18  0 
Sheet  Bars       at  4    0  0 

Finished  Steel 
Bars     
Angles     
Tees 

at  5 
at  5 

at  5 
Joists    at  4 
Fencing  Standards    at  5 
Shoeing  Bars       at  5 
Tyre  Bars    at  5 
Half-Round  Bars    at  5 
Heavy  Rails     at  5 
Light  Rails     at  4 

Structural  Steelwork : 
Prices  on  application. 

2 
3 
6 10 

3 
5 
5 10 

5 17 

0  per  ton. 0 
0 
0 
6 
0 
0 
0 
0 
6 

METALS 

Messrs,    French    and    Smith,    147,    Leadenhall 

Street,  and  11,  Oldhall  Street,  Liverpool,  quote:— 
TIN. 

Tin:  £    b.   d.       £     s. 
English  Ingots,  f.o.b.    

Dis.  1J%  &  1%       139    0    0  to  139  10    0    per  ton. 
English  Bars,  f.o.b   

Dis.  1J%&1%       134    0     0  to  140  10     0 
Straits      G.M.B.,      cash 

Warehouse,  Net        138  15    0  to  139    0    0 
Straits  G.M.B.,  3  months, 

Warehouse,  Net        137    0    0  to  136    5    0 
Australian,   Mt.   Bischoff, 

Warehouse,  Net        141    0    0  to  142    0    0 

COPPER 

Copper :  £     s.    d.        £     s.     d. 
Standard     G.M.B.,     cash 

Warehouse,  Net          65  15    0  to    66     0    0    per  ton. 
Standard       G.M.B.,       3 

months,    Warehouse, 
Net....,         65  15    0  to    66     0    0 

English,   Tough,   Cake  & 
Ingot,      Warehouses, 
Net         69    15    0  to    70    0     0 

English,      Best       Select, 
Warehouse  Net           70  1       0  to    7L     0     0 

English,       Sheets       and 
Sheathing,  f.o.b.,  Dis. 

25%            79     0    0  to    80    0    0 
English,  Sheets  for  India, 

f.o.b.,  Dis.  2J%           75    0    0  to    76    0    0 
Electro,  Warehouse,  Net  .       69    5     0  to    69  10     0 
Ore,  ex.  ship              Oil     9  to      0  12     9  per  unit. 
Regulus,       Matte       and 

Precipitate,  ex  ship,  0  13     0  to      0  13     6         ,, 

YELLOW    METAL. 

Yellow  Metal : 
£   s.    d. 

Sheets,   4  by  4   feet  for 
India  f.o.b.  Dis.  2J%        0    0    6|  per  lb. 

Sheathing      ,,        „            0    0    6$      „ 

SPELTER. 
£     s.    d.  £    s.    d. 

Silesian  outports,  Net    24     5     0    to  24     7     6    per  ton. 
Blende  of  50  %  Net          6  12     6     to     6  13     6 
Calamine,  Net      6  15    0    to    6  16    0 

LEAD. 

£    s.  d.         £    s.    d. 

English   Pig,  Warehouse, Dis.  2J%     13     5  0  to     13     7     6     per  ton. 
Spanish,  ex  ship,  Dis.  2J%  13     0  0  to     13     1     3  „ 
Lead  Ore  of  70  %,  Net      6  14  6  _ 

ANTIMONY. 

£  s.  d.  £    s.  d. 

Star  Regulus,  f.o.b.,  Dis. 
2*%    46  0  0     to  47     0  0     per  ton. 

Ore,  50  %,  ex  ship, Dis.  2J%  16  0  0    to  16  10  0 
Crude,  ex  ship,  Dis.  2^%...  29  0  0     to  30    0  0 

QUICKSILVER. £    s.    d. 

Spanish,  751b.,  Warehouse,  Net       7     7     6perflas 
Italian         »  ..  ..       7    5    6         „ 
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COAL. 
LEICESTERSHIRE . 

The     Nailstone    Colliery   Company,    Leicester, 
quote.      Price  per  Ton  at  Pit    of    20  Cwt.,   with     £  Cwt.    per 
Ton  for  wastage  — 

Upper  Main  Seam.  s.  d. 
Main  Coal...         6     0 
Best    Hard   Steam   (hand   picked,   as    used    by   the 

Railway  Companies)         5     6 
Best  Hard  Steam  Cobbles  (made  through  6  in.  mesh, 

free  from  slack)            5     6 
Fine  Slack            0     6 

Terms,  net  cash  on  10th  of  month  following  delivery. 

DERBYSHIRE. 

The   Manners   Colliery  Co.,    Ltd.,    of   Ilkeston 
quote  as  follows,  per  ton  at  pit : 

Kilburn  Coal :  s.   a. 

Best  London  Brights    9  9 
Large  Nuts  (1£  to  3J)       9  6 
Small  Nuts  (|  to  lj)     6  0 
Rough  Brights       6  0 
Peas(§tof)       5  0 
Slack       3  6 
Smudge       2  0 

Low  Main  (or  Tupton)  Coal : 

Low  Main  Brights    7  6 
,,    Nuts     7  3 

Hards  (Good  Steam  Coal)        8  0 
Bakers'  Nuts  (1"  to  2")       6  6 
Slack       3  6 

The  Clay  Cross  Company's  Collieries,  Clay  Cross, 
near  Chesterfield,  quote:— 

per  ton at  pit. 
8.     d. 

Best  Main  Coal        10     6 
Best  Silkstone       10    0 
Best  House  Coal          8     6 
Best  House  Nuts         8    0 
Treble  Screened  Cobbles         7     9 
Best  Cobbles         7     3 

NOTTINGHAMSHIRE . 

The  Digby  Colliery  Co.,  Ltd.,  near  Nottingham, 
quote  per  ton  at  pit : — 

Digby  Coal: 
Steam.                                                                                    s.  d. 

Best  Hand  Picked  Hard     8  6 
SteamHard       7  3 
HardN.uts     6  6 

Gedling  Colliery. 
High  Hazel. 

London  Brights,  4  to  8  in.  cube    9  6 
Bright  Cobbles  (Hand  Picked)      9  0 
Large  Nuts,  2  to  4  in.  cube       ..  8  0 
Small  Nuts,  1  to  2  in.  cube    6  0 
Pea  Nuts,  §  to  1  in.  cube        5  0 

Steam. — Top  Hard. 
BestHard     8  6 
Hard  Steam    7  6 
Cobbles       6  3 

CHEMICALS. 

Messrs.   S.  W.   Royse  and  Co.,   Albert  Square, 

Manchester,  quote : 

£  s.  d. Acids:  Oxalic      0  0    2$  per  lb. 
Picric,  Crystals       0  0  11         ,, 
Tartaric     at  Manchester  .. .     0  0  10£      ,, 

£  s.  d. 
Acetate  of  Lime  :Brqwn  at  Manchester  net    9  15  0  par  ton. 

Grey             „                 12  0  0 
Alumina:  Alum,  Lump, loose       5  5  0 

,,         ,,         in  casks        5  7  6 
,,     Ground,  in  bags        5  15  0 

Sulphate  of  Alumina,  14%         4  10  0 

Ammonia  :  Carbonate       0    0  3|  per  lb. 
Muriate   Grey    f.o.b.  Liverpool  23  15  0  per   ton. 

Sal-ammoniac, Lump,  lsts,deld-  U.K.  42    0  0 
,,      2nds,         ,,         40     0  0 

Sulphate   f.o.b.  Liverpool  12  11  3 
Arsenic  :  Best  White  Powdered      net  12    5  0 
Bleaching  Powder,  35%     ,,     4  10  0 
Borax :  British   Refined  Crystal       „     12    0  0 

Coal  Tar  Products : 

Benzole,  50/90  %        , 
90%      i 

Carbolic  Acid  Crystals,  34/35°  C. . . .    , 

39/40°  C   „     Liquid,   97/99%    ...    , 

„     Crude,  62$%  at  60°F. f.o.b. 

Creosote,  ordinary  good  liquid   

Naphtha,  Crude,  20  %  at  120°  C. . . . 
„      Solvent,  90%  at  160°  C.f.o.b 

,,   95%  at  160°  C.    ,,    , 
,,   90%  at  190°  C.    ,,    , 

, ,      Rectified,  flash  point  over 
73°  F   f.o.b.    , 

,,      Rectified,  flash  point  over 
100°F   f.o.b.    , 

Naphthalene,  all  qualities. 
Pitch   f .a.s.  Manchester. 

Copperas  :  Green,  in  bulk    
,,        barrels  f.o.b.  L'pool  , Cake   

Copper:  Sulphate   

0    0 
0    0 6 

7 

per  gal 0    0 
0    0 

0     0 

6J  per  lb 

64     „   ■ 

9  per  gal. 

0   1 
0    0 

0    0 

9* 

l| 

3 
■• 

0    0 8 

,, 

0     0 
9 

,, 

0    0 
10 •> 

0     0 

11 

» 

0   1 

0 .. 
1     7 

0  12 
6  per  ton 
6 

1  19 0 ' 
1     2 6 „ 

19  15 0 

,, 

Cyanides:  98%  minimum   f.o.b.    net    0    0  7J  per  lb. 

Lead:  Acetate  (Sugar)  White,  English    27  10  0  per  ton. 

„  Foreignc.i.f.U.K23     5  0 
Grey       21  15  0 

,,  ,,        Brown  at  Manchester  16  15  0         ,, 
Nitrate   24  10  0 
Litharge,  Flake   15  10  0 

Powder     16     0  0 
Red   Lead,    Genuine,  c.i.f.  London 

less  5%  15  10  0 
White     „  ,,  Dry     ,,       ,,       ,,  16  15  0 

Naphtha  (Wood)  :  Miscible,  60o.p      0     2  10  per  gal. 
Solvent      0    2  7 

Potash  :  Bichromate...  delivered  England...    0    0  3    per  lb. 
Carbonate,  90/92  %  ...  c.i.f  Hull ...  18     5  0  per  ton. 
Caustic,  75/80  %     ,       ,,    ...20  10  0 
Chlorate   net    0    0  3^  per  lb. 
Montreal   in  Store,  Liverpool  33  10  0  per  ton. 
Prussiate,  Yellow      net  0     6  5  per  lb. 
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£  8. net  5  5 

,  6  5 ,       5  10 
per  ton. 

Soda:   Ash,  Caustic,  48  %,  Ordinary 
,,  ,,         ,,  Refined   , 
„    Carbonated,  48  %    ,, 
,,  ,,        58  %     (Ammonia 

Alkali)    net    4  10  0 

,,    Bleachers'     Refined     Caustic 
50/52%   net     6  10  0  „ 

Caustic,  White,  77  %    ,,    10  10  0 
,,      70%    ,,      9  12  6 
,,       60  %        8  12  6 

Cream,  60  %         8  10  0  ,, 
Crystals,  in  bags        3    0  0         ,, 

barrels        3    7  6         „ 
Acetate   o.i.f.  Hull  net  16  15  0  ,, 
Bicarbonate,  in  1  cwt.  kegs       6  15  0  ,, 
Bichromate   delivered  England...     0    0  2J     per  lb. 
Chlorate    net    0    0  3^  per  lb. 
Nitrate... ex  quay  Liverpool,    ...  ,,    11    5  0  per  ton. 
Phosphate       9     5  0        ,, 
Prussiate   net    0    0  3|  per  lb. 

Silicate,  Solution,  140°  Tw       4  10  0  per  ton. 
Sulphate  (Glauber  Salts)       1  12  6 

(Saltcake,  95%)       1  15  0 
Sulphur :  Recovered         4  15  0       ,, 

Roll         6  15  0 
Flowers       7  10  0 

Zinc  :  Sulphate          6  15  0 
Shellac:  Standard  TN  orange  spot       7    5  0  per  cwt. 

MINERALS, 
Messrs.  S.  W.  Royse  and  Co.,  quote  :— 

£    s.  d. 
Barytes  :  Lump  Carbonate,   90/92%        3  10  0  per  ton. 

Sulphate,  No.  1,  White       2  15  0 
China  Clay  :  of  various  qualities  for  all 

purposes  ;  prices  from  about 
11/-  to  about  30/-  per  ton, 
f  .o.b.  Cornwall :  stocks  also 
kept  at  Runcorn  and  Preston. 
Quotations  given  carriage 

paid. Chrome   Ore  :    Basis   50%    c.i.f.  British 
Ports       3  10  0 

Manganese:  Lump  c.i.f.  Liverpool  10£d.    per  metallic  unit. 

Ochre  :  French  JC     f. o.b.  Rouen,  net     2     5  0  per    ton. 
,,     JF       5  10  0 

Talc  :  (French  Chalk)   c.i.f.   Liverpool    3  10  0 

Messrs.  Henry  Bath  and  Son,  quote  :— 

£     s.    d.         £     s.  d. 

Copper,  Ores  of,  10  to  25%     0  11     9     to      0  12  9    per  unit. 
Regulus,  45  to  55%       0  13    0     to       0  13  6 
Precipitate,  65  to  80%  ...     0  13     1J  to       0  13  1\ 

Tin  Ores,  70  %    86    0    0    to    88    0  0    per  ton. 

Lead  Ore,  70%    6  14  6 

Blende,  50%    6  13  6 

Calamine    6  16  0       ,, 

Antimony  Ore,  50%    14    0    0    to    17    0  0 

Messrs.  Barrington  and  Holt,  Cartagena,  quote  :— 

Iron  Ore. 

Ord.  50%,    f.o.b.  Porman    6     3  per  ton. 
Do    ,,  Cartagena    6    6 

Special  low  phos,  ,,  Porman    6  10 
Do.  do.  ,,  Cartagena    7     0 

Extra  quality  do"!  ,,  ,,            7     6 Special  Iron  Ore  ,,  ,,    nominal 
Specular  58%  do,  ,,  ,,            9    6 

TIMBER 

Messrs.  Alfred  Dobell  and  Co.,  Liverpool,  quote  :— 
COLOMIAL  WOODS. 

Timber. 

£    s.   d.  £   s.   d. 
Quebec  Square  White  Pine...  per  cub.  ft.  0     1     9  to  0    3     3 
Quebec  Waney  Board  Pine...          ,,            0    2     8  0    3     9 
St.  John  Pine,  18  in.  average         ,,           0    2     4  0     3     3 
Lower  Ports  Pine           ,,           0    13  0    18 
Quebec  Red  Pine            ,,            0     16  0     2     3 
Quebec  Oak,  1st  quality            ,,            0    2     9  0     3     4 
Quebec  Oak,  2nd  quality    ...          ,,            0     16  0    2     6 
Ash                ,,            0     16  0    2     3 
Elm      ,            0    3    3  0     4     0 
Hickory             0    2    0  0    2    6 
Quebec  Birch                 0     16  0    2     3 
St.JohnBirch            „            0     16  0     2     0 
Birch  Planks             0    0    9  0    0  11 
Spruce  Spars      ,           0    0  10  0    10 

Deals. 

1st  quality  Quebec  Pine         per  std.    22  10    0to32  10    0 
2nd    do.            do           „          17    0    0  22    0    0 
3rd    do.            do            11  10    0  13    0    0 
St.  John,  N.B.,  etc.,  Spruce           „           7  10    0  7  15    0 
Nova  Scotia  Spruce            ,,           7    0    0  7  10    0 

Spruce  Boards           ,,          6    7    6  6  12    6 

UNITED   STATES,  etc.,  WOODS. 

Pitch  Pine. 
£    s.   d.  £    s.  d. 

Hewn    percub.  ft.  0    1    4  to  0    1    8 
Sawn             ,,            0     10  0     16 
Planks,  Stowage            „           0    0  10  0    10 
Boards,  Prime        per  std.    12  10    0  16    0    0 

Oak  Timber    percub.ft.  0    16  0    2    6 

Oak  Planks           „         0    16  0    2    1 

East  India  Teak      per  load  12    0    0  16    0    0 

Greenheart          „          6  15    C  7  10    0 

EUROPEAN  WOODS. 
Timber. 

£  s.  d.  £  s.   d. 

Riga  Redwood     percub.ft.  0  1     6  to  0  2    0 
Dantzic    and     Mernel     Fir, 

Crown       ,  0  2     1  0  2     6 
Dantzic    and    Memel    Fir, 

Middling               ,,  0  19  0  1  11 
Stettin             ,,  0  19  0  1  11 
Swedish            ,,  0  10  0  13 
Riga  Whitewood            ,,  0  10  0  13 
Norway  Mining  Timber            ,  0  0    9  0  10 
Dantzic   and    Stettin,   etc., 

Oak           ,,  0  2    6  0  3    0 

Norway  Spars    0  12  0  19 

Deals. 
Red   Archangel  and  Onega, 

1st  quality       per  std  19  0    0  20  0    0 
Red  Archangel  and    Onega, 

2nd  quality               „  14  0    0  16  0    0 
Red  Archangel  and   Onega, 

3rd  quality               ,,  10  10    0  12  10    0 
St.  Petersburg,  1st  quality    16  0    0  17  10    0 

Do.           2nd      ,,     ...         „  14  0    0  15  0    0 
Gene      11  10    0  16  0    0 
Wyburg            ,,  11  0    0  12  10    0 
Uleaborg               „  10  0    0  12  10     0 
Gothenburg    ,  11  0    0  16  0     0 
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SELECTED    PATENTS. 

Compiled  expressly  for  this  journal  by  Messrs.  Page  and  Rowlingson,  Engineering    Patent  Agents,   28,   New 

Bridge  Street,  London,  E.C.,  and  at  Manchester. 

Copies  of  Specifications  may  be  obtained  at  the  Patent  Office  Sale  Branch,  25,  Southampton  Buildings,  Chancery  Lane,  W.C.,  at  the 
uniform  price  of  8d. 

NEW   PATENTS  APPLIED    FOR. 

When  Patents  have  been  communicated  the  names  of  the 
communicators  are  printed  in  italics. 

2  7050b/04.  J.  Hutchings,  London.  June 
5th  — Improvements  in  means  and  apparatus  employed  in 
generating  motive  power  from  waves,  tides,  or  the  like 
movements  of  water.  (Date  applied  for,  December  12th, 
1904.) 

27050c/04.  J.  Hutchings,  London.  June 
5th. — Improvements  in  means  and  apparatus  employed  in 
generating  motive  power  from  waves,  tides,  or  the  like 
movements  of  water.     (Date  applied  for,  December  12th, 
1904-) 

11708.  W.  J.  Greaves,  London.  June  5th. 
— Improvements  in  connection  with  furnaces. 

11713.  W.  S.  Hubbard,  Leicester.  June 
5th  —  Improvements  relating  to  draught-controlling 
apparatus  for  boiler  and  other  furnaces. 

11737.  J.  Hopkinson,  Rochdale.  June  5th. 
— An  improved  apparatus  for  lifting  or  raising  shafts  from 
their  journals  or  bearings. 

11754.  W.  Smethurst,  London.  June  5th. 
— An  improved  rotary  engine, 

11757.  T.  Waring,  Liverpool.  June  5th. — 
An  improved  machine  for  grinding  and  polishing  screw 
propeller  blades  and  other  articles. 

11764.  F.  G.  Wright,  W.  H.  Raines,  and 
A,  Thomson,  London.  June  5th. — Improvements 
in  or  relating  to  cocks  and  valves. 

11787.  S.  Lake,  London.  June  5th. — Sub- 
marine boat  with  buoyant  deck. 

11788.  S.  Lake,  London.  June  5th.— Air- 
supply  devices  for  submarine  boats . 

11789.  S.  Lake,  London.  June  5th.— 
Telescopic  smoke-stacks  for  submarine  boats. 

11790.  S.  Lake,  London.  June  5th— Water- 
ballast  appliances  for  submarine  boats. 

11798.    P.  R.   Lindsay  and  T.  W.  rflyth, 
Kirkcaldy.     June  6th. — Steam  turbine. 

11826.  J.  F.  Rrady,  London.  June  6th. — 
Improvements  in  steam  turbines. 

11841.  H.  E.  McLean,  London.  June  6th.— 
Improvements  in  governors  for  engines. 

11844.  J.  I.  Shirley,  London.  June  6th,— 
Improvements  relating  to  distributing  valves  and  valve 

gear. 11848.  E.  McLean,  London.  June  6th. — Improved  method  of,  and  apparatus  for,  regulating 
furnace  draught. 

11871.     F.  Pearn  and  S.  Pearn,  London. 
June  6th.  —  Improvements   in   connection   with   direct- 
acting  steam  pumps. 

1 1 874.  Beyer,  Peacock  and  Co.,  Ltd.,  and 
A.  Hoy,  London.  June  6th — Improvements  in 
boilers. 

11833.  The  Pulsometer  Engineering  Co., 
Ltd.,  and  R.  Newcomb,  London.  June  6th.— 
Improvements  in  direct  steam  pressure  pumps. 

11906.      A.     Johnson 

Griffithstown.     June   7th.— defective  tubes  in  steam  boilers. 

and    R.     Walters, 
An    improved  plug  lor 

C.  Tuckfield  and  W.  G.  de  Forges 

East     Molesey.     June  7th. — Reversible 

11918. 
Garland, 

propeller. 
11920.  C.  H.  Lewis  and  J.  Smith,  Bir- 

mingham. June  7th. — Improvements  in  adjustable exhausts  for  locomotives. 

11960.  L.  Murphy,  Liverpool.  June  7th. — 
Improvements  in  metallic  packings  for  turbines  and 
other  rotary  engines. 

12002.  Clayton  and  Shuttleworth,  Ltd., 
and  J.  E.  Birkin,  Lincoln.  June  8th.— Improve- ments in  boiler  furnaces. 

12040.  F.  von  Tresckow,  London.  June 
8th.  —  Improvements  in,  and  connected  with,  axle 
bearings.     (Date  applied  for,  June  9th,ai904.) 

12051.  H.  E.  Fry,  London.  June  oth.— 
Improvements  in  methods  and  apparatus  for  producing 
and  utilising  electricity  and  steam-power. 

12073.      W.     Weir,     London. 
Improvements  in  valve  guards. June    9th. 

12078.  W.  Fairweather,  London.  June 
9th. — Improvements  in  steam  generators.  (C.  W.  Forbes, U.S.A.) 

12086.  J.  Hopkinson  and  J.  Hopkinson 
and  Co.,  Ltd.,  London.  June  9th. — Improvements 
in  stop  valves. 

12138.  H.  E.  Lupton  and  W.  Calvert, 
Accrington.     June  10th. — Improvements  in  valves. 
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12139.  E.  Ramsbottom,  Hey  wood.  June 
10th.— Improvements  in  the  seven-tlued  type  of  boilers. 

12158.  N.  Dakin,  Leeds.  June  10th. — 
Improved  valve  gear  for  direct-acting  feed  pumps  and 
the  like. 

12175.     A.  Bode  and  K.  Bottcher,  London. 
June    10th.— Improvements   in    or    relating   to  floating 
cranes  and  the  like. 

RECENT     SPECIFICATIONS. 

IMPROVEMENTS  IN  METHODS  OF 
AND  MEANS  FOR  PUNCHING 

HOLES  THROUGH  INGOTS  OR 
OTHER  SOLID  MASSES  OF  METAL. 

Sir  W.  G.  Armstrong,  Whitworth  and  Co., 
Ltd.,     Newcastle=on=Tyne.     May  nth,   1905.— 
This    invention    relates    to     an     improved    method    of 
punching  holes  of  any  required  shape  in  ingots  or  other 

FIG.  2. 
FIG.  3. 

then  again  applied  and  the  punch  driven  right  through. 
The  operation  is  then  complete,  the  ingot  having  in  it  a 
hole  of  the  same  diameter  as  the  external  diameter  of  the 

punch,  while  a  "core  "  of  the  same  diameter  as  the  hole 
in  the  punch  is  cut  clean  through.  Drawing  show 
vertical  sections  of  the  appliance,  and  In  tig.  1  the  ingot 
is  shown  resting  on  the  solid  portion  of  the  bolster  and 
the  punch  ready  to  be  forced  down.  In  fig.  2  the  punch 
is  shown  to  have  been  forced  through  the  ingot  until  it 
has  been  brought  down  to  the  bolster.  Fig.  3  shows  the 
bolster  to  have  been  shifted  endwise,  so  that  the  hole 
formed  through  it  has  been  brought  below  the  ingot  and 
the  punch  forced  through.  A  chain  or  other  stop,  by 
which  the  lower  end  of  ingot  can  be  prevented  from 
moving  whilst  the  bolster  is  being  shifted  from  position 
shown  in  fig.  2  to  that  in  fig.  3,  is  provided.  The 
exterior  of  punch  head  is  made  slightly  conical,  so  that 
the  top  is  of  slightly  larger  diameter  than  at  the  bottom  or 
forward  end,  which  end  is  rounded  or  bevelled  off  on  its 
outer  side  so  that  the  metal  displaced  by  punch  is  forced 
outwards  in  a  radial  direction  away  from  the  hole  that  is 
being  punched. 

IMPROVEMENTS  IN  METAL  PACKING 

FOR  FLANGE  AND  OTHER  JOINTS. 

P.  Hulburd,  Leadenhall  Street.  May  nth, 
1905. — This  invention  relates  to  metal  packing  used  in 
making  flange  and  other  joints,  and  consists  in  providing 
the  jointing  or  packing  with  a  fin  or  extension  which  is 
part  of  the  packing  itself  and  made  out  of  the  same 
material.  It  is  found  in  practice  that  the  usual  extension 
piece  sometimes  becomes  detached  and  allows  of  the 
packing  shifting  ;  furthermore  the  said  extension  pieces 
are  difficult  of  application  and  are  not  suitable  for 
packings  for  rectangular  or  irregularly  shaped  joints,  and 
the  object  of  the  invention  is  to  overcome  these  objections . 
By  reference  to  the  drawings  the  invention  will  be  readily 
understood.  Fig.  1  is  an  elevation  of  a  packing  rin.u 
provided  with  the  improved  extension  fin,  and  fig.  2  is 
a  median  section  at  right  angles  to  the  plane  of  the  ring. 

1  hese  figures  show  the  packing  proper,  which  is  com- 
posed of  copper  or  other  metal  of  sufficient  ductility,  and 

the  fin  or  extension  made  in  accordance  with  the  present 
invention.  This  fin  or  extension  is  most  successful  in 
keeping  the  packing  in  its  exact  position,  and  being  of 
the  same  material  as  the  packing,  expands  and  contracts 
with  it,  whilst  it  obviates  the  liability  of  breakage  or 
damage  due  to  the  pressure  of  the  bolts  or  the  necessity 
for  cutting  away  to  allow  of  sufficient  clearance.  It  will 
be  understood  that,  although  the  drawing  shows  a  ring- 

solid  masses  of  metal,  when  it  is  required  to  remove  the 
central  part  of  the  ingot.  The  punch  is  made  of  a  shaped 
piece  of  metal,  preferably  chilled  cast  iron,  with  an 

internal  hole  ot  the  same  size  and  shape  as  the  "  core  " 
to  be  punched  out.  the  hole  being  slightly  tapered  from 

the  point  or  forward  end,  to  allow  the  "  core  ''  a  free passage  through  the  punch.  The  bolster  for  punching  on 
consists  of  a  metal  block  with  a  flat  surface  upon  one  end, 
and  at  the  other  end  having  a  hole  of  slightly  larger 
diameter  than  the  punch  to  be  used  ;  the  thickness  of  this 
block  being  rather  greater  than  the  length  of  the  taper 
part  of  the  punch.  The  method  of  operating  is  as 
follows  :  The  ingot  or  piece  of  metal  to  be  punched  is 
heated  and  placed  upon  the  flat  surface  of  the  block. 
The  block  with  the  ingot  upon  it  is  then  moved  under  the 
ram  of  a  hydraulic  press  carrying  the  punch  ;  the  punch 
is  then  forced  through  the  ingot  until  the  point  comes  in 
contact  with  the  flat  surface  of  the  block.  The  pressure 
is  then  removed  and  the  ingot  retained  in  its  place  under 
the  press  ram,  but  the  block  upon  which  the  ingot  rests  is 
moved  endways  until  the  centre  of  the  punch  coincides 
with  the  centre  of  the  hole  in  the  block  ;    the  pressure  is 

FIG.    I. FIG.    2. 

shared  piece  of  packing,  the  packing  provided  with  the 
impiovement  may  be  made  of  square,  ova',  triangular,  or 
otlnr  desirable  shape. 
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NEW    PUBLICATIONS.  NEW    CATALOGUES. 

"MODERN  ELECTRICITY." 
A  Practical  Working  Encyclopedia  and  Manual  of 

Theories,  Principles  and  Applications.  By  J.  Henry 
and  K.  J.  Hora.     Hodder  and  Stoughton.       5s.  net. 

The  student  of  electrical  engineering  will  doubtless 
find  this  work  of  much  practical  value  in  cases  of 
emergency  ;  the  arrangement  fot  speedy  reference  is 
all  that  could  be  desired.  Each  formula  is  explained 
in  the  clearest  manner  possible  and  the  processes  of 
arriving  at  results  are  mathematically  demonstrated. 
The  work,  which  is  of  American  origin,  would  have 
been  much  improved  by  a  further  revision  before  placing 
it  in  the  hands  of  English  readers.  We  have  been  unable 
to  find  any  reference  to  the  Board  of  Trade  electrical 
standards,  and  the  inclusion  of  such  information  as  this 
is  almost  essential  in  a  work  of  this  nature. 

"THE  CRYSTALLISATION  OF  IRON  AND  STEEL. ' 

By  J.  W.  Mellor,  D.Sc.  Longmans,  Green  and  Co. 
59.  net. 

This  most  interesting  introduction  to  the  study  a 
metallography  is  the  outcome  of  a  series  of  lectures 
delivered  by  the  writer  before  classes  of  engineering 
students.  The  work  is  divided  into  six  parts,  dealing 
successively  with,  the  solidification  and  cooling  of  alloys  ; 
the  constituents  of  iron  and  steel,  the  hardening, 
annealing  and  tempering  of  steel  ;  the  crystallisation  of 
iron  and  steel;  the  influence  of  stress  and  strain,  and  how 
to  prepare  a  specimen  for  the  microscope.  As  an 
appendix  is  given  a  glossary  of  terms  based  upon  the 
report  on  the  nomenclature  of  metallography  drawn  up 
by  the  Iron  and  Steel  Institute.  Altogether  the  volume 
is  a  valuable  addition  to  technical  literature  and  one 
capable  of  further  expansion.  A  collection  of  excellent 
photographs  is  included,  giving  the  reader  a  com- 

prehensive idea  of  the  internal  structure  of  metals  and 
their  alloys. 

"ELECTRO-MAGNETIC  THEORY  OF  LIGHT" 

By  Charles  Emerson  Curry,  Ph.D.  Part  I.  Macmillan 
and  Co.     12s.  net. 

Judging  by  the  first  part,  Dr.  Curry's  treatise  bids  fair to  become  recognised  as  a  standard  work  He  informs 
us  that  he  has  endeavoured  to  account  for  the  manifold 

phenomena  of  light  as  electro-magnetic  phenomena, 
deriving  the  same  from  the  fundamental  differential 
equations  for  electro-magnetic  disturbances.  In  the 
treatment  of  the  subject-matter  more  stress  has  been 
laid  on  a  rigorous  development  of  the  fundamental  laws 
of  optics  than  on  the  derivation  of  the  many  conse- 

quences or  secondary  laws,  that  can  be  deduced  from 
the  former  by  familiar  principles  and  have  little  to  do  with 
the  conception  of  light.  After  the  introduction  the 
writer  deals  with  spherical  electro-magnetic  waves,  etc.  ; 
then  follows  a  discussion  on  linearly,  circularly  and 
elliptical  ly  polarised  oscillations.  Chapter  IV.  is  devoted 
to  interference  phenomena  of  the  primary  and  secondary 
waves  ;  Huygen's  principle  and  diffraction  then  receive 
consideration.  The  concluding  chapters  deal  with 
reflection  and  refraction  on  surface  of  isotropic  insulators, 
and  the  propagation  of  electro-magnetic  waves  through 
crystalline  media,  covering  reflection  and  double  refrac- 

tion on  the  surface  of  biaxal  and  uniaxal  crystals, 
tach  chapter  opens  with  a  brief  historical  sketch  of  the 
matter  under  consideration,  and,  as  far  as  possible,  each 
section  is  complete  in  itself.  It  is  quite  obvious  that 
the  author  has  been  persistently  painstaking  in  carrying 
out  his  arduous  'ask. 

Messrs.  Charles  "Winn  and  Co..  of  Birmingham,  are drawing  attention  to  their  boiler  mountings  and  lire 
appliances  by  means  of  a  novel  series  of  post  cards. 

The  Fairbanks  Company,  of  78-80,  City-road,  E.C., 
post  us  a  leaflet  on  the  subject  of  their  automatic 
chain  brand  solid  steel  grease  cups.  These  are 
manufactured  in  six  sizes,  being  adapted  for  stationary 
or  movable  bearings  owing  to  there  being  a  continuous 
pressure  on  the  lubricant  at  all  times,  forcing  it 
down  on  the  bearing.  The  outlet  through  the 
shank  is  provided  with  a  plug  to  regulate  the  quantity. 

The  C  "W  Hunt  Company,  of  New  York,  send 
us  a  well-illustrated  pamphlet  on  coal-handling 
machinery  for  power  stations,  boiler  rooms,  coaling 
stations,  gas  companies,  coal  yards,  docks,  manu- 

factories, etc.  Prominence  is  given  to  the  firm's 
parabolic  boom  tower  for  handling  steam  shovels. 
This  is  a  one-man  tower  and  is  especially  adapted 
for  economically  hoisting  coal  from  vessels.  It  is 
claimed  that  the  cost  per  ton  handled  both  in  the 
labour  expense  in  hoisting  and  also  in  the  repair  and 
general  maintenance  of  the  plant  is  less  than  any 
other  style  of  hoisting  gear  yet  devised.  Ihree 
sizes  have  been  made — one-half  ton,  one  ton,  and 
two  tons  capacity  of  the  shovel.  The  ordinary 
working  speed  of  the  one-ton  size  is  given  at  from 
five  to  six  hundred  tons  per  day.  The  two-ton 
size  handles  from  seven  to  eight  hundred  tons  per 
day  of  ten  hours. 

James  Keith  and  Blackman  Company,  Ltd,  have 
issued  a  new  catalogue  of  their  electric  fans. 
An  account  is  given  of  the  Keith-Blackman  system 
of  electric  motor  and  blower  combined  for  blowing 

smiths'  fires,  furnaces,  etc.  This  premises  the 
statement  that  the  present  system  of  arranging 

a  smith's  shop  with  one  large  blower  for  all  the 
fires  is  very  inefficient.  The  blower  has  to  be 
large  enough  to  blow  all  the  fires  at  once,  and  to 
give  the  highest  pressure  required  at  any  time  on 
any  fire,  with  additional  pressure  for  blowing 
through  a  length  of  air  pipe.  In  consequence  the 
power  required  to  drive  the  blower  is  very  heavy 
and  remains  heavy  even  when  a  large  proportion 
of  the  fires  are  shut  off  ;  also  any  repairs  to  the 
blower,  motor,  or  engine  driving  means  shutting 
down  the  entire  shop.  To  meet  these  and  other 
objections  Messrs.  James  Keith  and  Blackman 
Company  have  designed  and  placed  on  the  market 
a  small  blower  and  motor  combined  in  one  piece 
for  fitting  direct  to  the  tuyers  of  each  forge.  The 
following  advantages  among  others  are  claimed : 
The  power  required  is  very  small,  being  from 
100  watts  for  light  work  to  300  watts  for  heavy 
work,  and  as  no  power  is  used  when  the  fire  is  not 
being  blown,  the  average  power  will  be  from  50  per 
cent,  to  33  per  cent,  of  above.  The  blast  being 
started,  stopped  and  controlled  by  a  switch,  is 
under  much  better  control  than  when  regulated  by 
a  valve.  Every  fire  is  independent,  and  repairs 
can  be  effected  without  stopping  the  general  work. 
There  is  a  saving  in  cost,  space  and  power,  due  to 
there  being  no  air  pipe  or  trench  to  carry  it.  The 
first  cost  will  in  most  cases  come  out  less  than  the 
old  system,  but  even  if  the  first  cost  did  exceed  the 
cost  of  the  old  system,  it  will  be  compensated  for 
by  a  saving  of  from  50  per  cent,  to  70  per  cent,  of 
the  power  which  the  old  system  would  use. 
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imsiLTjr Miscellaneous 

?*0TECT% 

^R  Mo? 
jS$  MEANS  Gj>6 

Better  Running* 

Less  Repairs. 

WE  O^FER 
HIGHEST    EFFICIENCY 

at  LOW  PRICES. 

Fig.  2. 
Starting  Rheostat,  with  Worm  Slow  Speed 

Gear    and  with  Cover  removed,   showing 
Worm  Gear. 

the  sturtevant 
Engineering  Company,  ltd., 

147,  Queen  Victoria  St.,  e.c„ 

SEE 
LEAFLET 
P.M.    10  S 

Ice  Making  and  Refrigerating  Machinery. 
CARBONIC 

ANHYDRIDE  (COa). 

0      0 

AMMONIA 

COMPRESSION 

and 

LOW  PRESSURE 

ETHER  SYSTEMS. 

Over  2,600  Machines 
Built  and  Sold. 

0       0 

Results    Guaranteed. 

0       0 

Prompt  Deliveries. 

0        0 

AWARDED  SILVER 
MEDAL,  R.A.  SHOW, 

1904. 

H.  J.  WEST  &  CO.,  Ltd., 
CABLES:    "SAXOSUS." 

TELEGRAMS:    "  CO  PPER  WOR  M  . 

'PHONE  :  879  HOP. 

114—118,    SOUTHWARK    BRIDGE    ROAD, 
LONDON,    S.B   

Contractors  H.M.  to  Government,  War  Department,  and  India  Oft, 
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Miscellaneous 

BALDWIN 
BROAD 
AND  NARROW 
GAUGE 

Mine, 

Furnace  and 
Industrial 
Locomotives. 

LOCOMOTIVE     WORKS. SINGLE 
EXPANSION 

&   COMPOUND 

Electric 
Locomotives 
with 
Westinghouse 
Motors   and 
Electric  Trucks* 

Burnham,  Williams  &  Co.,  Philadelphia,  Pa.,  U.S.A. 
Cable  Addresses  :  "  Baldwin,  Philadelphia  "  ;  "  Sanders,  London.'        Ceneral  A,gents :  SANDERS  &  CO.,  HO,  Cannon  St.,  London,  E.C 

McLARENS  Traction  Engines, 
LEEDS. 

STEAM    ROLLERS 
Of  every  description. 

Contractors  to 

British,  German,  Italian, 

and  Egyptian  Governments 
etc.,  etc. 

t  JoniiFowitn»C"(LtL3>|L' 

Catalogues  and  Pamphlets  mailed  free  on  application  to — 
J.   6    H.    McLAREN,    Midland   Engine  WorKs.    LEEDS 

John  Fowler  &  Co.  <LeedS),LTD. 
Steam  Plough  Works.   LEEDS. 

Telegraphic  Address  :  "Fowler,  LCTDS."  Telephone  No.  :  513 

This  illustration   is  of  a  Steam  Wagon   to  carry  6  Tons 
and   haul  4   Tons   on   a   Trailer. 

THE   .    . 

Yorkshire  Patent 

Steam  Wagon  Co. 
(Branch  of  Deighton's  Patent  Flue  and  Tube  Company,  Ltd.), 

Pepper   Road,  Hunslet,   Leeds. 
MAKERS    OF 

STEAM    MOTOR  WAGONS 
To  suit  any  trade  purpose,  and  to  carry  3,  4,  S,  and  6  tons. 

Full  particulars  on  application. 

Sankey's  Fire  Bricks  and  Fire  Cements. Every   Description    of  FIRE-CLAY  GOODS. 

VARIOUS  BRANDS. 

STOCK    UNEQUALLED, 
SANKEY'S    SEATERS    AND    COVERS. 

'       SANKEY  • 
,      LONDON   E. 

Engineers*    Designs     made     to     Order     of 
the   best  Fire=resisting  Materials. 

WRITE      FOR      NEW     CATALOGUE. 

J.   H.    SANKEY   &    SON,   Ltd.,  $g*t  Essex    Wharf,    CANNING    TOWN,    E 
ESTABLISHED      1857.  (Contractors  to   F.M.   Go\ernment. 
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w'^55MEsR?      Oil  Engines,  &c. 

Condensing 
Plant  .  J 

OF   EVERY 

DESCRIPTION. 
0 

Spectalit?  :— High  Vacuum. 

the 

DIESEL 

OILENGINE 
IS   THE   MOST 

ECONOMICAL 

ENGINE    MADE, 
AND    IS 

MORE    RELIABLE 
THAN    ANY     OTHER 

OIL  ENGINE. 

&~
 The  Mirrlees  Watson  Co.,  Ltd., 

GLASGOW. 
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.©iWWiuMKrf Stokers 
— — 

"MELDRUM" 
Mechanical 
Stokers.  . 

EFFICIENT, 

ECONOMICAL, 

SMOOTH    RUNNING, 

SMOKELESS. 

PHOTO    OF    A    RANGE    OF    LANCASHIRE    BOILERS. 

Fitted  with  the  "  Kokcr"  Sioker  and  •  Meldrum  "  Draught.     Twenty-two  Boilers  hare  been  fitted  for  this  firm. 

Write  for  Copy  of    Booklet,  just   published,  to— 

MELDRUM    BROS.,    Limited, 
Timperlcy,  MANCHESTER. 

London  Offices;     66,     VICTOR/A     STREET,    WESTMINSTER. 
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Stokers 

BENNIS 
STOKER  &  CAMEL  FURNACES 

Suitable  for  either  Lancashire 

or  Cornish  Boilers. 

THOUSANDS    IN   USE. 

Write  for  descriptive  Booklet— 

Ed.BENNIS&Co,  L 
Little    Hulton    Iron    Works, 

BOLTON. 

TD., 
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(  Forced  Draught,  &c. 

Forced  Draught  for  Boilers, 
Saving  in  Fuel, 

"[HE    $ECTIONAL  foRCED0R AUGHT  fMJRNACE COMBINES    ALL  THE    ADVANTAGES    Cf   THE  ̂ Lvttl       Distribution       Of       AlT. 
|-JoiXOW    RAR   WITH  THOSE  OF  THE 

i?  A»«-  pire  not  Blown  into  Holes. 

CAN  BE  FITTED   TO  ANY  BOILER. 

Full     Particulars    on    Application, 

The  Horsfall  Destructor    C'diyiil  ARMLEY,  LEEDS. 

Telegrams  :  "  Destructor,  Leeds." Telephone  :  2006  (Central)  Leeds. 
Codes  :  Lieber's  Standard  and  A.B.C.  (5th  Edition). 

.  OIL  SEED  AND  CAKE  MILLS, 
co  O 
c  F 
§  Rose,  Downs  &  Thompson,  * Q    —  ltd.,   m 
uj  -n 
CC  Old  Foundry.   HULL,  ^ 

00 
< 
CC 
CD 

12,  Mark  Lane,  LONDON,  E.C. 

rn 

m 

co 
WATER  SOFTENING  PLANT. 

JOHN  GIBBS  &  SON 
Ventilating  Engineers, 

80,    JUKE    STREET, 

LIVERPOOL. 

Say  Advertising  does  not  pay. 
SEE  OUR  ILLUSTRATED 

ADVERTISEMENT  NEXT 

WEEK. 

The Stirling  Boiler 

The  STIRLING  BOILER  CO., Limited, 

Head  Office  and  Works: 

MOTHERWELL,     N.B. 

London  Office:  25,  Victoria  St.,  Westminster. 
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WHimrTF  Artesian  Bore  Wells 

"AR 

D 

Mineral  and  Artesian  Well  Boring  Machinery 

supplied,  and  Borings  contracted  for,  by   .   . 

JOHN  Z.  THOM, 
Telephone:  60  ECCLES. 

Telegrams:  "THOM,  PATRICROFT." 

PATRICROFT. 
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»iii(^tow|r 
Filters,  &c. 

PATENT  OIL  CABINETS  w^V  FILTERS 
Patent "  Waste 

Oil" 

Filte
rs. 

Made  in 
several 

types. To  filter 
from 

2  gallons 

per  week to  90 

gallons per  day. 

THE  VALOR  COMPANY,  Ltd.,  lf$tti£k  BIRMINGHAM, 

More  durable  than  iron.  Cheapest  for  all  spans  up  to  100  Feet 

D.   ANDERSON    G  SON,   Ltd., 
LAGAN    FELT    WORKS. 

BELFAST. 
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^iW^lIEILTj      Pumps,  Condensers,  &c. 

The  Best  Industrial  Pump  in  the  World 
FOR    ANY     DRIVE. 

BOR 

ANY 

LIFT 

FOR 

ANY 

MATERIAL. 

POSITIVE    ROTARY    PUMPS,    LTD., 
23,  NORTHUMBERLAND  AVENUE,  LONDON,  W.C. 

A    PERFECT    INSTRUMENT. 

THE 

SIMPLEST 

CONDENSER 

IN 

THE 

WORLD. 

Concentric  Condenser,  Ltd., 
23,   Northumberland   Avenue,    LONDON,    W.C. 
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S5WWlll^KrtfPumps,  Turbines,  &c 

-■I  • 

HIGH    LIFT 

Centrifugal  Pumps 
MOST    SUITABLE    AND    MOST    ECONOMICAL   PUMPS 
FOR  ALL  ELECTRICAL  AND    INDUSTRIAL  SERVICES. 

OUR    SPECIALITY. 

J.  P.  Hall  &  Sons, Ltd.. 

ENGINEERS, 

PETERBOROUGH. 

Made  for  any  capacity,  for  all  lifts,  with  highest  efficiency, 
specially  for  direct  coupling  with  Electromotors,  also 
high'speed    Electrical    Plunger-Pumps    for  all   services. 

WEISE  &  MONSKI, 
HALLE,     O.S.      (Germany). 

We  make  a  SPECIAL  Compound 

Direct  Acting  Slow  Running 

Boiler  Feed Pump 

ECONOMICAL  AND  EFFICIENT. 

We  deliver  100  lbs.  of  Water  for 

the  expenditure  of  1  lb.  of  Steam,. 
Thj8  with  our  2,000  gallon  Pump, 

and  a  much  higher  efficiency  as 

the  size  of  the  Pump  increases. 

AN     IDEAL     PUMP     FOR     GENERAL 
BOILER    FEEDING    PURPOSES. 

Apply  for  Particulars. 

The  "Little  Giant"  Turbine. HORIZONTAL  AND  VERTICAL. 

Specially   adapted  for   Electric   Light   and  Power   Transmission   Purposes. 

"EUREKA"    WATER     MOTORS, 
PELTON  WHEELS,   &  TURBINE 

GOVERNORS. 

r CHEAPEST     IN     FIRST 

COST,    TO     MAINTAIN 
AND     ERECT. 

Over  9,000  "  Little  Giant " 
Turbines  made  and  sold. 

" Little  Giant"  Turbines 
cannot  be  equalled  for 
Efficiency,  Compactness, 
and   Durability. 

Catalogues  in  all  languages  free  N  '- ---— *   on  application , 

The  S.  HOWES   CO., 
Manufacturers  also  of  the  "Eureka  "  Flour,  Samp,  Coffee,  and  Rice  Milling  Machinery, 

power  transmission  machinery.  Si9  Mark   Lane,  London,  B.C. 

ESTABLISHED  1856. 
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MATHER  &l  PLATTltd 
SALFORD  IRONWORKS. 

MANCHESTER. 
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ifflT Tanks,  &c. 

F.  A.  KEEP,  JUXON  &  Co 
TANKS 

FOR 

ALL    and     EVERY 

PURPOSE. 

MISCELLANEOUS 

IRON-PLATE  and 

CONSTRUCTIONAL 

IRONWORK. 

OF    EVERY    DESCRIPTION 

Forward  AVorks, 
BARN    STREET, 

BIRMINGHAM. 

National  Telephone  :  8779. 

Telegrams:   "  Structures,  Birmingham. " 

HerbertWPeriamLtd 
TipoDCaTE  5r  v/oi^KS 

BiRmiNCHAM. 
TELEGRAPHIC  ADDRESS 

"FLOODGATE"  BIRMINGHAM. 

TELEPHONE     N?  373. 

STOCK     250.000.    CROSS 
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?>r MLT  f  Electrical  Apparatus  .! 

ELECTRIC    LIFT& 
GOODS    OR    PASSENGER, 

HAND-ROPE    OR 

CAGE-SWITCH  CONTROL. 

Reliable, 

Durable, 

and  of  Simple 

Mechanical 

Construction.  ' 

TURNER,    ATHERTON    &    Co.,    Ltd., 
work,,  denton,  MANCHESTER. Head  Office  and 

HIGHEST    AWARD,     GRAND     PRIZE:     ST.     LOUIS     EXPOSITION,     1904. 
On   Admiralty  and    War  Office   Lists. 

u 

SIROCCO    FANS Propeller 

Type. 
ELECTRIC   OR  BELT-DRIVEN. 

The  design  and  arrangement  of  the  blades  are  such  that 

the  "Sirocco"  Propeller  Fan  will  propel  air 
with  equal  efficiency,  either  outwardly   or  in- 

wardly, according  to  the  direction  of  the  rotation. 

DAVIDSON  &  CO.,  Ltd., 
"Sirocco"  engineering  Works,  RFIFAST 

ALSO    AT  jrU  K 
13,  Vietoria  Street,  Westminster,   LONDON. 

37,  Corporation  Street,   MANCHESTER. 

115,   Hope  Street,   GLASGOW. 

Sole  Representatives  for  the  Continent  of  Europe  i— 

WHITE,  CHILD    &    BENEY,    Ltd.,    62    and    63,    Queen  Street,    Cheapside,    London,  E-C. 
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Systems  for  Engineers 

SHANNON  SYSTEMS 
^c H Dealing  with  Correspondence. 

FIRST :  Copy  your  letters,  agreements, 
and  other  outgoing  correspondence 
on   the   Shannon   Letter   Copier, 
which  copies  ten  times  as  quickly 
as  an  ordinary  screw  press. 

SECOND  :  File  the  copies  of  answers 
with  the  original  letters  received  in 
a  Shannon  Letter  Filing  Cabinet, 

in   alphabetical    and    chrono- 
logical order. 

THE    RESULT: 

Perfect  Copies.  Instant 
reference  to  outgoing:  and 
incoming  correspondence. 
Great  saving  of  time, 

worry,  and  hard  cash. 
Shannon  Letter  Filing  Cabinet. 

Write  for  our  Booklet  No.  20,  which  deals  exhaustively  with  this  modern  system. 

Thc  Shannon  Ltd., 
The  Shannon  Letter  Copier. 

SashoSS:.,:  RopemaKer  St.,  LONDON,  E.C. 
west  End  Branch:  Denman   House,  20,  Piccadilly,  W. 

F.  W.   SCHAFER,    Managing  Director. 

A  Section  of  Our  New  Expansion  Cabinets. 
o 
R 
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WE  CAN  HELP  YOU  TO  SAVE  EXPENSES, 

THAT'S  ALL-BUT  IT'S  ENOUGH. 
THE     LYLE    COMPANY,    LIMITED, 

HARRISON    STREET,    GRAY'S    INN     ROAD, 

LONDON,    W.C. 
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iHf /^flllSILTlf      Time  Recorders 

Indispensable   to    Employers    of   Labour. 
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THE    "DEY"    TIME    REGISTER. 
HOWARD     BROS.,   Proprietors    and    Manufacturers, 

lOOc,    Queen    Victoria     Street,    LONDON,     E.G. 

Head   Office:   40,    Paradise    Street,     LIVERPOOL. 
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kilt  i  r Railways 

NORTHERN  RAILWAY  OF  FRANCE 
AND 

SOUTH    EASTERN    &    CHATHAM    RAILWAYS. 

FREQUENT  and  RAPID  COMMUNICATION  BETWEEN  LONDON  and  PANS. 

SHORTEST       SEA       PJLS 
(ONLY     ABOUT     SIXTY     JVtHSTTJTES). 

FIVE    QUICK    SERVICES    DAILY,    as    under: 

Via    DOVER    AND    CALAIS. 

Depart,  from  London.  ■  Arrival  in  Paris. 

■f*    9.0  a.m.  (  For  PARIS  only                 4.45  p.m. 
(Charing  Cross  Station)  l  For  Intermediate  Stations  ...        6.5    p.m. 

f     1 1.0  a.m.    from    Victoria  Station           6.45  p.m. 

I      9.0  p.m.       „        Charing  Cross  Station         ...        5.50  a.m. 

Arrival  in  London. 
Depart,  from  Paris, 

t      8.30  a.m.    For  Intermediate  Stations  j  j  Charing  Cross 

t«    9.50  a.m.     For  CALAIS  only   J4-55P-      £        station_ 
t*  11.35  a.m. 

J      8.4c  p.m. Intermediate  Stations 

Depart,  from  London. 

X    10.0    a.m.  \ 
f*    2.20  p.m.  >  from  Charing  Cross  Station 

X      2.20  p.m. ' 

Via    FOLKESTONE  AND  BOULOGNE. 
Arrival  in  Paris.         Depart,  from  Paris. 

6-5    P  m-  *      8-3°  aml  intermediate  Stations 

9-i 5  P-m. 11.25  p.m. 
X      2.40  p  mj 

t*    4.0    p.m.   For  Boulogne  only 

6.45  p.m.  Victoria  Station 
5.40  a.m.     Charing  Cross 

Station. 

Arrival  in  London. 

...     3.45  p.m.  r  Charing 

\    10.45  pm.       Cr
oss 

J        ̂   l        (  Station. 

f  1st  and  2nd  Class  only.   \  1st,  2nd,  and  3rd  Class.  *  Restaurant  Car  between  Paris  and  Calais  or  Boulogne,  and  vice  versd. 

*,*  First-class  Hotel  and  Restaurant  at  the  Gare  du  Nord,  Paris,  and  at  Calais  Maritime   Station.      Luncheon 
Baskets  obtained  at  fixed  prices. 

The  2.20  p.m.  departure  from  Charing  Cross  is  the  fastest  connection  between  London  and  Bale  for  Switzerland  and 
Italy,  vid  the  Gothard  Route.     Through  Corridor  Trains  and  Restaurant  and  Sleeping  Cars. 

South   Eastern  ©  Chatham  Railway. 

THE    CONTINENT 
JFovir*    Royal    Mail    Routes 

DOVER 
CALAIS. 

FOLKESTONE 
BOULOGNE. 

VIA 

DOVER 
OSTEND. QUEENBORO 

FLUSHING. 

LONDON-PARIS    IN    LESS    THAN    SEVEN    HOURS. 
Five  Services  Daily  in  Each  Direction. 

NEW       KXPRESS      AFTERNOON       DINING       CAR      SERVICE. 

Daily  (Sundays  included),  via  FOLKESTONE  and  BOULOGNE. 

CHARING     CRO88 
PARI8   -       -       - 

P.M.        I 

2.20    I    PARI8   - 
9.15    |    CHARINQ  CROS8 

P.M. 

4.0 
10.45 

Mail  Route  via  Dover  and  Ostend. 
Three  Express  Services  Daily  in  Each  Direction. 

Flushing  Royal   Mail    Route  to  Germany,  etc. 
Two  Services  Daily  in  Each  Direction. 

For  Full  Particulars  see  S.E.  &  C.R.  Continental  Time  Tables,  price  3d. VINCENT  W.  HILL,  General  Manager. 
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M§  WiiMnr Miscellaneous 

T.  W.    BROADBENT, 

STANDARD  MOTOR— Open,  Protected,  or  Enclosed. 

The    "SHAW"    Patent  Steam =   Valves  .  . 

With  Renewable  Seats,  Interchangeable 
Concentric  Valve,  Compound  Packing 
to  Spindle,  Special  Metal,  and  High- 
Class  Workmanship. 

The  "SHAW"   Patent   Parallel  Slide   Valve   is   the 
Acme  of  Simplicity  and   Durability. 

Try    Them  !      Sent  on  Approval. 

GS" 

Write  for  particulars  of  these  and  other 
Specialities  for  High  Pressure  Steam. 

JOSEPH  SHAW,  AIbeB,tDfe.. HUDDERSFIELD. 

British  Steam  Specialties,  Ltd., 
LEICESTER,   &  80,    TURNMILL  ST.,    LONDON, 

E.C. 

No.  1.     Standard 
Globe  Valve. 

fin.  iin.    ijin.   ijin.  2in. 
4/-    5/6      9/.      1 1/6    16/. 
No.  2.     Renewable 
Disc  Globe  Valve. 

}in.  iin.  ijin.   ijin.  2in_ 
5/6    7/-     10/-     13/-    20/ 
No.  12.    Standard 

Fullway  Gate  Valve. 
fin.   iin.  ijin.    i£in.  2in. 
4/-    6/-      8/-       n/-     16/- 

No.  1. No.  2. 

VALVES ALL 
TYPES. LIBERAL  DISCOUNT. 

Victoria    . •     » 

Electrical  Works, 

Huddersfield 

M 

Specialities : 
DYNAMOS, 

MOTORS, 

SWITCHBOARDS. 

THE 

"DRUM" 
PUMP. 

JOHNSON'S         PATENTS. 

Write  tor  Catalogue  63. 

POSITIVE    ACTION. 

NO    VALVE8. 
HIGH     EFFICIENCY. 

Section  of  -'Drum"  Pump. 

DRUM 
ENGINEERING  CO., 

27,  Charles  St.. 
BRADFORD. 

The  CAPELL  Patent  Mine  Fan 
IN    USE    ON    MINES    ALL    OVER    THE    WORLD. 

Furnace  Cas  Cleaning  Fans 
(In   large   use). 

Induced  &  Forced  Draught Fans. 

Fans   for   Ventilation  of Buildings. 

ADVANTAGES  :- Highest  Economy  in   Power. 
Small  Size  of  Fans. 

1-      Trrr&s&rzxa&m- 

CAPELL  FAN  CO.,  13,  Moseley  Si,  NEWCASTLE-ON-TYNE. 
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GREEN'S    ECONOMISE!* 
MAKES 

EASY 

WORKING 

IN  THE  BOILER  HOUSE. 

Saves  15  to  25  per  cent,  in  Coal. 

More  Steam  and 

higher  efficiency  at  less 
cost.  Large  reserve  of 

feed  water  at  evapora- 
tive point  always  ready 

on  sudden  demand  for 

extra  power. 

Catalogue   gives 
details. 

ErntJC\I     ff     CAM      ¥  4-A     WAKEFIELD,  MANCHESTER,  LONDON, 

.    UlvfcfciN    &  OUJN,    Lt(l.,  AND    GLASGOW.        j 

YORKSHIRE  MACHINE  TOOL  &  ENGINEERING 
WORKS, 

LIVERSEDGE, 

Nr.  LEEDS. 
Telegraphic  Address  :  "Alma,  Liversedge. 
Nat.  lei. :  3S  Heckmondwike. 

Designers    and    Builders 
of 

High-Class   Machine 
Tools. 

6  ft.  arm   High  Speed  Radial  Drill.     Capacity,  six  t  holes  through   1  in.  plates 
per  minute.    600  revolutions  on  drill.      No  belt  feed. 
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NALDER  BROS.  &  THOMPSON, 
Managing  Director  »    F.  H.  NALDER.  LTD- 

AMMETERS,    VOLTMETERS, 
RECORDERS,    CIRCUIT    BREAKERS, 
SWITCHBOARDS. 

Telegrams: 
"Occlude, 

London. 
124  & 

6124 

Bank. 

Moving  Coil  Instruments,  from  £3  3s.  (list). 

34,  Queen  Street,  LONDON.  E.C. 
Agents  :  Berry,  Skinner  &  Co.,  65.  King  Street,  Manchester  ; 

Wm.  McGeoch  and  Co.,  Ltd.,  Morrison's  Court,  108,  Argyle Street,  Glasgow;  Vandam,  Marsh  and  Co.,  Ltd.,  n,  Upper 

Priory,  Birmingham:  Robert  Bowran  &  Co.,  3,  St.  N" Buildings,  Newcastie-on-Tyne  :  Ernest  Roberts,  6,  Holbom 
Place,  London,  W.C  :  OSWALD  Haes.  56,  Margaret  Street, 

Sydney,  N'.S.W.  j  Balmer  Lawrie  and  Co.,  Calcutta  :  STUDIOE Elettrotecnico  Industriale,  Lugane  and  Milan  (for 
Switzerland  and  Italy). 

THE  NEW  GUTTA 
PERCHA  CO.,  Ltd., 

Sole  manufacturers  of  the  Insulating 

materials  known  as  "GUTTA  GENTZSCH" 
and  "PERNAX,"  and  of  all  descriptions  of 
electrical  wires  and  cables  insulated 

there  with. 

PERNAX "    and    " GUTTA     GENTZSCH  " 
Wires  are  equally  reliable  whether  sub- 

jected to  damp  or  dryness. 

Wires  and  cables  insulated  with  these  materials 

are     already     being     used    by    the    leading 
British  railway  companies  and  by  other 

large  industrial  undertakings  for  tele- 
graph, telephone,  electric  lip^t,  power 

transmission,  and  other  purr,     93. 

For  particulars  and  prices  apply  to — 

THE  NEW  GUTTA  PERCHA   CO.,  Ltd., 

Dashwood  House, 
New  Broad  Street, 

London,  E.C. 

CONTRACTORS   TO  HIS  MA    ESTYS  AND  OTHER   GOVERNMENTS. 

James  Fairley  &  Sons, 
General  Steel    Manufacturers, 

and   SPECIALISTS   in      .       . TOOL  STEELS 
Invite    attention   to   their    Unrivalled    Self-hardening  Steel. 

Fairleys  SELF-HARDENING  Tool  Steel 
FOR  HEAVY  CUTS  AT  HIGH  SPEEDS. 

Is  considered  to  be  the  HARDEST 

and  TOUGHEST  Steel  yet  made 

(although  the  cheapest  in  the 

MarKet).  Small  samples  free  to 

approved  buyers. 

* 

NOTE.-JAMES  FAIRLEY  6  SONS* 
WORKS  (Bramall  Lane,  Sheffield, 

and  Mill  Street  Forge  and  Rolling 

Mills,  Birmingham)  are  merely 
Branch   Departments,  and 

All  Communications  should   b*  addressed   to    the  tit  ad  Offices :— 

OLD    MINT,  SHADWELL  STREET,  BIRMINGHAM. 

Bars  of  any  Section  in  Brass,  Bronze, 
or  Delta  Alloys. Forgings. Castings. 

Stampings.  Sheets^  Wire  Tubes,  n*** 
The  DELTA   METAL  Co..  Ltd. 

DICK'S    PATENT 
EXTRUDED  METALS 

East    Greenwich,    LONDON,    S.E. ] 
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